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ABSTRACT 
 
Communicating public health issues related to rural and urban road transportation safety is a 
challenging task.  This paper reports on the development and deployment of SafeRoadMaps 
(www.saferoadmaps.org), an innovative GIS-mashup that visually communicates traffic fatalities 
from the national to the local level.  These mashups integrate a range of spatial data regarding 
motor vehicle crashes, transportation policy legislation, and driver behavioral data and present a 
visual representation of traffic safety across the United States.  For example, an end-user may 
enter an address and view the roads that have the highest number of traffic fatalities or view 
dynamically generated maps that show how public policy has been implemented to improve 
transportation safety by state.  It was anticipated that these mashups, and related website, would 
help raise awareness and change fundamental perceptions regarding the magnitude, risk factors, 
and impacts of motor vehicle crashes and bring both increased safety and awareness to 
transportation policy makers and private citizens.  The preliminary launch, which generated over 
3 million hits in the first three days, as well as media coverage from around the world suggests 
that indeed there is a strong traveler interest in this type of information. 
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INTRODUCTION 
 
Road traffic injuries are a major but neglected public health challenge that requires concerted 
efforts for effective and sustainable prevention [1].  In the United States, the total economic cost 
of motor vehicle crashes is estimated to be 2 percent of Gross Domestic Product [1, 2], or 
approximately $260 billion for 2006.  Medical and emergency services costs are roughly 15 
percent of this total. 
 

In 2006, in the United States, there were 42,642 fatalities; the result of 38,588 motor 
vehicle crashes – roughly 60 percent of these motor vehicle crashes occurred on rural, two-lane 
roads.  Moreover, these crash victims are five to seven times more likely to die if arrival to a 
hospital exceeds 30 minutes.  The average time between a crash and hospital arrival is 52 
minutes in rural areas [3]. 
 

Clearly, there is an urgent need for governmental agencies, and other key institutions, to 
increase and sustain action to prevent motor vehicle injuries. 
 

Public participation geographic information systems (PPGIS) pertains to the use of 
geographic information systems (GIS) to broaden public involvement in policymaking as well as 
to the value of GIS to promote the goals of non-governmental organizations, grassroots groups, 
and community-based organizations [4].  PPGIS helps to empower these groups, as well as 
others, through the use of various spatial and visual technologies to increase awareness and 
participation in decision-making processes.  As such, PPGIS provides a unique approach for 
engaging the public in decision-making through its goal to incorporate local knowledge, 
integrate and contextualize complex spatial information, allow participants to dynamically 
interact with input, analyze alternatives, and empower individuals and groups [4]. 
 

Transportation Improvement Program (TIP) legislation, Safe, Accountable, Flexible, and 
Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) mandates that the 
pubic must be involved in the creation of a TIP during both the planning and programming 
phases.  The benefits and challenges to increasing public involvement in the creation of a TIP 
through the use of Internet-based PPGIS have been discussed [5, 6]. 
 

Accordingly, this paper reports on the development of SafeRoadMaps that was developed 
to communicate public health issues related to rural and urban road transportation safety through 
a publicly accessible website (www.saferoadmaps.org).  These mashups integrate a range of 
spatial data regarding motor vehicle crashes, transportation policy legislation, and driver 
behavioral data.  To that end, it is expected that these GIS-based mashups will be utilized in a 
variety of settings to: 
 

· Inform – raise awareness of the general public as well as public representatives 
· Educate – instruct through Driver Education Programs and organizations such as 

Mothers Against Drunk Driving 
· Support Decision-Making – inform policy-making legislation and various 

governmental agencies charged with transportation system maintenance and development 
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Thus, it was anticipated that these mashups, and related website, would help raise 
awareness and change fundamental perceptions regarding the magnitude, risk factors, and 
impacts of motor vehicle crashes and bring both increased safety and awareness to transportation 
policy makers and private citizens.  As will be noted below, the overwhelming success of the 
launch of SafeRoadMaps on 28 July 2008 suggests that there is a strong traveler demand for this 
type of information. 
 
 
BACKGROUND 
 
The interactive, traffic fatality GIS-based mashups described in this paper were developed using 
recently available Internet technologies; specifically, Web 2.0 technologies [7].  Web 2.0 refers 
to a second generation of Internet-based services – such as social networking sites, wikis, 
communication tools, and folksonomies – that emphasize online collaboration and sharing 
among users [8].  The use of Web 2.0 brings with it new opportunities for deploying highly 
interactive web pages [9] and compared to traditional Web applications – those of Web 1.0 – 
Web 2.0 applications are dynamic, invite user participation, and are as responsive to user 
requests as desktop applications [10].   
 
 
Web 2.0 Technologies 
 
Specifically, Web 2.0 technologies are distinguished from classical Web technologies by certain 
characteristic features [11]: 
 

· Community – Web 2.0 pages allow contributors to collaborate and share information 
easily 

· Mashups – Certain services from different sites can be pulled together in order to 
experience the data in a novel and enhanced way 

·  AJAX (Asynchronous JavaScript and XML [12]) – The technological pillar of the 
Web 2.0 that allows the creation of responsive user interfaces, and thus facilitates both of the 
other pillars – community pages with their sophisticated user interfaces that can reach much 
wider audiences, and mashups that incorporate data from different websites and introduce 
asynchronous communication for more responsive pages 
 

In a fundamental way, Web 2.0 technologies have changed the way the Web is used and 
perceived; no longer is the Web merely a mechanism to provide information.  Web 2.0 is about 
inclusion, harnessing the wisdom of many to reach new conclusions and optimizing research and 
learning [13].  As related to GIS, the AJAX approach to data transfer and GIS visualization 
brings with it improved performance and provides a more interactive user experience [14]. 
 
 
SAFEROADMAPS MASHUP DEVELOPMENT 
 
One defining characteristic of Web 2.0 application development is the use of mashups to 
integrate content from multiple sources through the use of an Application Programming Interface 



Hilton, Horan, Schooley 5

(API) or Web Service.  Mashups are an exciting genre of interactive Web applications that draw 
upon content retrieved from external data sources to create entirely new and innovative services 
[15].  From a system development point-of-view, this allows developers to do more with less, 
leveraging existing applications without the need to build a system from the “ground-up”. 
 

The website reported on in this paper contains several GIS-based mashups that were 
developed utilizing Google’s “Google Maps” API and Microsoft’s “Virtual Earth” API.  Early 
design discussions identified the need for wide-ranging functionality and customization, hence, it 
was decided that the use of a mapping API would be required rather than a simple developer’s 
tool. 
 

When utilizing these APIs, developers have access to various predefined functions that 
allow them to create their own applications and perform operations on local and remote data.  
For example, the Google Maps API is essentially a collection of JavaScript classes that can be 
called from a web page in order to build various elements of an interactive map.  As a result, the 
Google Maps API has encouraged a very considerable number of users with intermediate and 
advanced programming knowledge to build their own applications, using Google Maps data as a 
visualization interface [16]. 
 

Consequently, as the use of mashups has grown, so has the number of tools to ease their 
deployment.  These mashup tools generally fall into two groups: those which are easy to use, but 
can only create a limited family of mashups; and those which are relatively difficult to use, but 
can create a wide range of mashups [17]. 
 

Specific to GIS, Google’s “MyMaps”, Microsoft’s “MapCruncher”, and the recently 
released GMap Creator tool [16] allow developers to easily create mashups involving maps.  
Unfortunately, while each of these tools is easy to use, they provide limited functionality in 
terms of application customization.  Accordingly, Google, Microsoft, and Yahoo provide 
application developers with an API or Software Development Kit (SDK) 
(http://code.google.com/apis/maps/, http://dev.live.com/virtualearth/, 
http://developer.yahoo.com/maps/, respectively) to access their mapping products.  ESRI, one of 
the largest GIS technology companies, through its ArcWeb Services, also provides access to 
more sophisticated GIS tools for integrating mapping functionality 
(http://www.esri.com/software/arcwebservices/). 
 

Mashup development is also being influenced by the growing availability of open source 
software, which has expanded the number of development choices available to the organization 
beyond traditional closed source (commercial or proprietary) software solutions.  As a result, 
there now exists the possibility of mixing open source and closed source solutions to best meet 
the information system needs of the organization [18].  Table 1 illustrates the concept of open 
source/closed source software mixing in relation to the typical Internet-based information 
system. 
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TABLE 1 Comparison of Open, Mixed, and Closed Source Software 
 Open Source 

Software 
Mixed Source 

Software 
Closed Source 

Software 
Operating System Linux Windows Windows 
Web Server Apache IIS IIS 
Database MySQL MySQL MSSQL 
Scripting Language PHP PHP ASP 
 
 

The GIS-based mashups discussed in this paper utilize a mixed-source solution – 
Windows 2003 Server, IIS, MySQL, and PHP (Figure 1).  However, these mashups could be 
easily implemented on an open source software platform, or with minimal effort, on a closed 
source platform. 
 
 

 
FIGURE 1 SafeRoadMaps Mashup Platform 

 
 

For this project, attribute data from the Fatality Analysis Reporting System were loaded 
into a MySQL database (details regarding the data are presented in the “Data” section).  When a 
query is performed, utilizing the web page interface, several PHP scripts are utilized to extract 
data from the database.  These scripts retrieve the data and generate an XML file that contains 
basic event information as well as latitude and longitude location information.  This information 
is brought together (mashed-up) in the form of a browser-based map that identifies the location 
of each event with an icon.  The user may also display this information in a geo-browser (e.g., 
Google Earth or ArcGIS Explorer) by clicking on a link in the web page interface; a KML file is 
generated, the application is called, and the data is displayed. 
 
 
Application Development Methodology 
 
Internet-based information system development is well suited to Agile Development 
methodologies where close collaboration between developers and domain experts facilitate the 
frequent delivery of new and/or enhanced functionality.  In this manner, incremental units of 
functionality may be made available to users instantly rather than being bundled with other 
functionalities subject to an arbitrary release schedule.  As opposed to desktop applications that 
may have release cycles of several months or even years, it is not unusual for Internet-based 
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information systems to be updated several times a day [10].  Agile methods were utilized during 
the development of these mashups, in particular, short, iterative, development cycles. 
 

Through a series of iterative design and Agile Development sessions, the following 
functional requirements were defined: 
 

· Map – visually display spatial data for analysis and decision support 
· Safety Policy – map layers indicating areas of legislative policies 
· Safety Profile – pre-defined queries of fatality events 
· Safety Statistics – drill-down (query/filter) through various data sets to extract the 

specific information the end-user wants to display 
· KML File – download KML files, both static and query-based, for display in Google 

Earth (or other KML reader) 
 

These key requirements were identified as part of a larger, ongoing research effort, of 
which this website and mashups are a part.  In particular, the following themes were identified as 
key to communicating public health issues related to rural and urban road transportation safety: 
 

· Behavior – A fundamental requirement for improving rural transportation safety and 
health is to understand the human behaviors that affect rural travel.  Behavior can involve driving 
patterns by specific driving groups (e.g., teenagers) or can be more general transportation 
attitudes and predispositions, including citizen attitudes about rural safety, rural roads, and health 
issues. 

· Legislative – Specific to the legislative mandate to examine rural safety and economic 
development, there are pressing issues regarding the changing social demographics of rural areas 
and its implications for transportation investments, performance, and safety. 

· Visual Display – It is critical to portray rural safety issues in a manner that is both 
comprehendible to a broad audience and at the same time brings together a range of related 
disparate data. 

· Human – It is critical to humanize the tragedy behind road crash statistics.  This 
might be accomplished via a link to a website for each tragic event. 

· Policy – Policy related to rural traffic fatality reduction has focused on seat belt laws, 
impaired driving laws, graduated driver’s license programs, and speeding enforcement laws.  
These policies were identified as having significant legislative and safety impact. 

· Integrated Analysis – Allow for a profile of rural driving behavior, accidents, and 
fatalities.  This will lay the groundwork for developing a regional vision and action plan with 
regional policy leaders and transportation and safety professionals. 
 

In addition to the themes above, an investigation of several health-related, GIS-based, 
websites (HealthMap, a Harvard-MIT Division of Health Sciences and Technology website 
(http://www.healthmap.org/en), chicagocrime.org, a database of crimes reported in Chicago 
(http://www.chicagocrime.org), and the Los Angeles Times Homicide Map 
(http://www.latimes.com/news/local/crime/homicidemap)) further informed the design of this 
system, in particular their dynamic filtering and drill-down functionalities. 
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Data 
 
The mission of the Fatality Analysis Reporting System (FARS) is to make vehicle crash 
information accessible and useful so that traffic safety can be improved.  Fatality information 
derived from FARS includes motor vehicle traffic crashes that result in the death of an occupant 
of a vehicle or a non-motorist within 30 days of the crash.  FARS contains data on all fatal traffic 
crashes within the 50 states, the District of Columbia, and Puerto Rico. 
 

The National Highway Traffic Safety Administration contracts with an agency in each 
state to provide information on fatal crashes [19].  FARS analysts are state employees who 
extract the information and enter it into a standard format.  Data on fatal motor vehicle traffic 
crashes are gathered from each state’s source documents and are coded on standard FARS forms.  
Analysts obtain the documents needed to complete the FARS forms, which generally include the 
following: 
 

· Police Accident Reports  
· State vehicle registration files  
· State driver licensing files  
· State Highway Department data  
· Vital Statistics  
· Death certificates  
· Coroner/Medical examiner reports  
· Hospital medical records  
· Emergency medical service reports  

 
To be included in FARS, a crash must involve a motor vehicle traveling on a traffic way 

customarily open to the public, and result in the death of a person (either an occupant of a 
vehicle or a non-motorist) within 30 days of the crash.  Each case has more than 100 coded data 
elements that characterize the crash, the vehicles, and the people involved.  All data elements are 
contained in three major files – Accident, Vehicle, and Person. 
 

These mashups are currently utilizing FARS data from 2006; the most currently available 
[20].  The database for 2006 contains 38,588 accidents, which resulted in 42,642 fatalities, 
involved 57,943 vehicles and 98,040 people.  Additional data from previous years is expected to 
be available later in Summer 2008. 
 

Accident location data was converted from Degrees/Minutes/Seconds coordinate system 
to Latitude/Longitude coordinate system.  Once this operation was completed, each record was 
checked for geographic accuracy.  Unfortunately, due to missing and/or incomplete location 
information, approximately 5% of the fatality cases are not represented in the database.  A subset 
of the data contained in the Person table (specifically, demographic and behavioral attributes) 
was selected for use, Accident location data was appended to this file, and then loaded into the 
database. 
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It is expected that additional data sets – FARS (multi-year), state-specific data, 
Emergency Management System data, General Motors OnStar data, and Trauma System Data – 
will be added to the system in incremental steps. 
 
 
Mashup Implementation 
 
The SafeRoadMaps.org website, as with most websites, has a number of pages, specifically - 
Home, Maps (where the user can set search criteria and view statistical data by street or state, 
view traffic fatality videos, and view area maps to learn where certain laws are in effect), 
Tutorials (where the user can view a video demonstration of how the Safe Road Maps Mashup 
works or can watch a video on how Google Earth can be used to dynamically create interactive 
maps), Data (where the user can find out more about the data utilized – Fatality Analysis 
Reporting System data – and how the National Highway Traffic Safety Administration manages 
this data repository), Resources (contains educational tools related to Geographic Information 
Systems and U.S. Highway Safety policy legislation), Videos (contains informative videos on 
the importance of safe driving), Press Room (contains the latest videos and articles about Safe 
Road Maps), and Contact Us. 
 

The Maps page has a number of tabs for accessing various GIS-based information, these 
are: Safe State Maps, Safe Street Maps, Congressional District Maps, Traffic Fatality Videos, 
and Printable Maps.  The first of these, Safe State Maps, is a GIS-based mashup and is depicted 
in Figure 2. 
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FIGURE 2 SafeRoadMaps – Safe State Maps Mashup (Query result – “California, Rural Road, Summer, All 

Speed Types, Alcohol Involved, No Restraint Used, Driver, Age 22 and Above, Male”) 
 
 

Safe State Maps interface elements include: 
 

· Map – functionalities include: zoom-in and zoom-out, panning, geocoding, toggling 
various basemap layers, and an overview map 

· Safety Policy – functionalities include: toggling various safety policy layers currently 
Primary Seat Belt Enforcement Law and Administrative License Suspension Law (i.e., driving 
under the influence of alcohol) 

· Safety Profile – predefined, illustrative, queries such as: “Minnesota, Rural Road, 
Non-Summer, Speeding, Alcohol Involved, No Restraint Used, Driver, Age 17 - 21, Male” 

· Safety Statistics – ad-hoc queries utilizing:  
o State 
o Road Types (Rural, Urban) 
o Date (Summer, Non-Summer) 
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o Speed Types (Speeding, Not Speeding) 
o Drinking Types (Alcohol Involved, Alcohol Not Involved, Not Reported, 

Unknown) 
o Restraint Types (No Restraint Used, Restraint Used, Unknown) 
o Person Types (Driver, Not a Driver) 
o Ages (Age 0 - 16, Age 17 - 21, Age 22 and Above, Age Unknown) 
o Sex (Male, Female, Unknown) 

· KML Files – download static safety policy layers and/or dynamically generated 
layers from Safety Profile or Safety Statistics queries 
 

Figure 2 also depicts the result of the query – “California, Rural Road, Summer, All 
Speed Types, Alcohol Involved, No Restraint Used, Driver, Age 22 and Above, Male”.  Here, 
when the user clicks on one of the traffic fatality location icons, they are presented with an 
“Information Bubble” that contains a link to a “drill-down” query for that specific event. 
 

Figure 3 depicts the result of a drill-down query.  The resultant web page contains general 
information regarding the event (Number of Fatalities and Date), as well as specific information 
for each person involved (State Case Number, Road Type, Speeding, Drinking, Restraint Type, 
Person Type, Age, Sex, and Deceased).  This web page also contains three additional elements: a 
“zoomed-in” map from Microsoft’s Virtual Earth map service containing a “Bird’s Eye” view, a 
“zoomed-in” map from Google’s map service, and a “Street Level” 360 degree panoramic image 
also provided by Google’s map service. 
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FIGURE 3 SafeRoadMaps Mashup – Drill-down Result 

(Obtained by clicking-on the “Link” or “+” in the p op-up Info Window) 
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Figure 4 illustrates the result of clicking-on the “Display Map in Google Earth” link.  
Google Earth is initialized; a KML file is dynamically generated based on a Safety Profile or 
Safety Statistics query and is transmitted from the Web server to the local computer and 
automatically loaded into Google Earth.  As before, the results of a drill-down query are also 
available. 
 

 
FIGURE 4 “Display Map in Google Earth” Result (with drill-down query result) 

 
In addition to the “Safe State Maps” mashup, three additional mashups were developed – 

“Safe Street Maps”, “Congressional Districts Maps”, and “Traffic Fatality Videos”.  The “Safe 
Street Maps” mashup also utilizes FARS data, but rather than make use of ad-hoc queries with 
filtering, this mashup allows the user to enter an address and discover all fatalities within a given 
radius of that address.  This is accomplished utilizing Google’s geocoding engine and a 
specialized query in the MySQL database.  As with the “Safe State Maps” mashup, the results of 
a drill-down query are also available.  Figure 5 illustrates the “Safe Street Maps” mashup. 
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FIGURE 5 SafeRoadMaps – Safe Street Maps Mashup (Query result – “130 East Ninth Street, Claremont, 

CA 91711, Search Radius = 2 Miles”) 
 

The “Congressional Districts Maps” mashup contains static KML files of the 110th 
Congressional Districts across the United States.  This mashup has the same functionality of the 
Safe State Maps mashup, however, rather than various Safety Policy layers, this mashup contains 
State Congressional Districts layers and in this manner, fatalities that occur within these areas are 
depicted.  Figure 6 illustrates the “Congressional Districts Maps” mashup. 
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FIGURE 6 SafeRoadMaps – Congressional Districts Maps Mashup (California Congressional Districts) 

 
The “Traffic Fatality Videos” mashup contains a static KML file of the United States and 

has an embedded link to Goggle Video that automatically queries all videos related to traffic 
fatalities in a particular state.  Figure 7 illustrates the “Traffic Fatality Videos” mashup. 
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FIGURE 7 SafeRoadMaps – Traffic Fatality Videos Mashup (California Traffic Fatality Videos) 

 
 
FUTURE WORK 
 
As noted earlier, a defining characteristic of Web 2.0 is Community – Web 2.0 pages that allow 
contributors to collaborate and share information easily.  This “Community” is facilitated 
through the use of Collaboration Tools (these include asynchronous collaboration tools such as 
wikis and blogs, to which users do not need to be simultaneously connected at any given time to 
collaborate.  This category also includes synchronous, real-time (or near real-time) collaboration 
enablers, such as leading-edge instant messaging tools) and User-Contributed Content Databases 
(These are large-scale environments – such as You Tube, a video posting Web site, and Flickr, a 
photo-sharing site – in which users share content in multimedia format) [8].  One such site is 
Scipionus.com where users enter and edit content via a Google Map interface.  This site was 
developed to share hurricane information where users textually annotate the status of buildings, 
roadways, and other geographic features in a hurricane region.  Date and time stamping 
associated with the annotations provide temporal points of reference.  As such, online forums can 
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extend the opportunity for grassroots social action to anyone who wants to become involved 
[21]. 
 

Similar collaborative functionality is currently being designed and developed for the 
SafeRoadMaps website.  As discussed earlier, it is critical to humanize the tragedy behind road 
crash statistics.  In future versions of SafeRoadMaps, it is expected that this will accomplished 
via a link to a website for each tragic event which may include a summary of the incident, 
photos, biographies, and family/friend memorials.  It is anticipated that the inclusion of “Spatial 
Wiki” functionality (allowing users to create, edit, and link web pages easily in relation to a 
location-based event) would allow various interested parties to establish a community-based, 
interactive, collaborative website.  By drawing attention to each event in this manner, linked 
narratives [22] can be created such that the human tragedy of each fatality is not lost in the 
overwhelming extent of statistical data. 
 
 
THE LAUNCH 
 
On 28 July 2008, SafeRoadMaps was publicly launched to coincide with the Center for 
Excellence in Rural Safety Summer Institute.  The initial response has been overwhelming.  
During the first three days of its public debut, the site received over 3 million hits from the 
United States and around the world (Figures 8 and 9).  This usage paralleled the media coverage, 
which included over 150 reports in newspapers, television news, radio, and related new-media 
outlets.  While the initial “buzz” will inevitably subside, this high attention suggests that there is 
strong traveler (and analyst) demand for this type of visual, customizable information. 
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FIGURE 8 SafeRoadMaps Website Traffic (United States) 
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FIGURE 9 SafeRoadMaps Website Traffic (World) 

 
 
CONCLUSION 
 
Communicating public health issues related to rural and urban road transportation safety is a 
challenging task.  In this paper, the design and development of several GIS-based mashups to 
inform, educate, and support decision-making as related to these issues were discussed.  These 
mashups integrate a range of spatial data regarding motor vehicle crashes, transportation policy 
legislation, and driver behavioral data.  They contain a map to visually display spatial data, 
several additional map layers indicating areas of specific legislative policy, and a drill-down 
capability that allows end-users to query/filter these data sets to extract information related to 
specific fatality events.  The ability to dynamically create KML files to display query-based 
results, as well as static maps, in Google Earth or similar KML reader is also available. 
 

The Web is rapidly moving towards a platform for mass collaboration in content 
production and consumption where fresh content on a variety of topics, people, and places is 
being created and made available on the Web at breathtaking speed [23].  In a similar manner, it 
is anticipated that the development of “Spatial Wiki” functionality will establish a community-
based, interactive, collaborative SafeRoadMaps website.  To that end, the SafeRoadMaps 
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website currently contains a basic user feedback form that supports open-ended comments and 
suggestions.  This will be expanded to include a more detailed questionnaire.  However, 
preliminary feedback has been useful in outlining directions for future development efforts.  
Specifically, the need to include multiyear FARS and State-level crash data, refine the interface 
to allow for a greater range of queries, and an interest in creating state and regional level versions 
of SafeRoadMaps were among the most requested items, for example, the localized “Safe Street 
Maps” queries are the most frequently utilized. 
 

As stated by the World Health Organization (WHO), the level of road traffic injury is 
unacceptable and is largely avoidable.  Furthermore, a reduction in motor vehicle crashes, and 
corresponding injuries and fatalities, can be accomplished by: 
 

· Creating greater levels of awareness, commitment, and informed decision making at 
all organizational levels, 

· Contributing to a change in thinking about the nature of the problem of road traffic 
injuries and what constitutes successful prevention, and 

· Strengthening institutions and creating effective partnerships to deliver safer road 
traffic systems [1]. 
 

It is expected that GIS-based mashups, such as those provided on the SafeRoadMaps 
website, will help in meeting these objectives.  Over the next year, several new functionalities 
will be explored – such as overlaying new data on dangerous road segments – and it is hoped that 
this will further drive interest in traffic safety. 
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