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ABSTRACT

Communicating public health issues related to rana urban road transportation safety is a
challenging task. This paper reports on the dgretnt and deployment of SafeRoadMaps
(www.saferoadmaps.oygan innovative GIS-mashup that visually commutasdraffic fatalities
from the national to the local level. These mashupegrate a range of spatial data regarding
motor vehicle crashes, transportation policy legish, and driver behavioral data and present a
visual representation of traffic safety acrossuinged States. For example, an end-user may
enter an address and view the roads that havaghedt number of traffic fatalities or view
dynamically generated maps that show how publicpdias been implemented to improve
transportation safety by state. It was anticipabed these mashups, and related website, would
help raise awareness and change fundamental perceptgarding the magnitude, risk factors,
and impacts of motor vehicle crashes and bring bmtteased safety and awareness to
transportation policy makers and private citizefibe preliminary launch, which generated over
3 million hits in the first three days, as wellrasdia coverage from around the world suggests
that indeed there is a strong traveler intere#tistype of information.
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INTRODUCTION

Road traffic injuries are a major but neglectedljgutealth challenge that requires concerted
efforts for effective and sustainable preventioh [Ilb the United States, the total economic cost
of motor vehicle crashes is estimated to be 2 p¢keGross Domestic Product [1, 2], or
approximately $260 billion for 2006. Medical andergency services costs are roughly 15
percent of this total.

In 2006, in the United States, there were 42,6#ifes; the result of 38,588 motor
vehicle crashes — roughly 60 percent of these mabicle crashes occurred on rural, two-lane
roads. Moreover, these crash victims are fivesteen times more likely to die if arrival to a
hospital exceeds 30 minutes. The average timedagtw crash and hospital arrival is 52
minutes in rural areas [3].

Clearly, there is an urgent need for governmergahaies, and other key institutions, to
increase and sustain action to prevent motor velmgliries.

Public participation geographic information systgRBGIS) pertains to the use of
geographic information systems (GIS) to broaderipivolvement in policymaking as well as
to the value of GIS to promote the goals of nonegomnental organizations, grassroots groups,
and community-based organizations [4]. PPGIS helgsnmpower these groups, as well as
others, through the use of various spatial andaviachnologies to increase awareness and
participation in decision-making processes. Ahs&PGIS provides a unique approach for
engaging the public in decision-making througtgisl to incorporate local knowledge,
integrate and contextualize complex spatial infdroma allow participants to dynamically
interact with input, analyze alternatives, and ewgroindividuals and groups [4].

Transportation Improvement Program (TIP) legisiati®afe, Accountable, Flexible, and
Efficient Transportation Equity Act: A Legacy forsers (SAFETEA-LU) mandates that the
pubic must be involved in the creation of a TIPingboth the planning and programming
phases. The benefits and challenges to incregsibiic involvement in the creation of a TIP
through the use of Internet-based PPGIS have hsensded [5, 6].

Accordingly, this paper reports on the developnw#r8afeRoadMaps that was developed
to communicate public health issues related td amd urban road transportation safety through
a publicly accessible websitenyw.saferoadmaps.oyg These mashups integrate a range of
spatial data regarding motor vehicle crashes, pamation policy legislation, and driver
behavioral data. To that end, it is expectedttinete GIS-based mashups will be utilized in a
variety of settings to:

Inform — raise awareness of the general publicelbag public representatives

Educate — instruct through Driver Education Programd organizations such as
Mothers Against Drunk Driving

Support Decision-Making — inform policy-making lsigition and various
governmental agencies charged with transportaystesn maintenance and development
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Thus, it was anticipated that these mashups, datkdewebsite, would help raise
awareness and change fundamental perceptions ieg#neé magnitude, risk factors, and
impacts of motor vehicle crashes and bring bothei®ed safety and awareness to transportation
policy makers and private citizens. As will beewbelow, the overwhelming success of the
launch of SafeRoadMaps on 28 July 2008 suggesishibiee is a strong traveler demand for this
type of information.

BACKGROUND

The interactive, traffic fatality GIS-based mashdpscribed in this paper were developed using
recently available Internet technologies; spedifjc&Veb 2.0 technologies [7]. Web 2.0 refers
to a second generation of Internet-based servisegh-as social networking sites, wikis,
communication tools, and folksonomies — that emizleasnline collaboration and sharing
among users [8]. The use of Web 2.0 brings witlew opportunities for deploying highly
interactive web pages [9] and compared to tradili®eb applications — those of Web 1.0 —
Web 2.0 applications are dynamic, invite user pgodition, and are as responsive to user
requests as desktop applications [10].

Web 2.0 Technologies

Specifically, Web 2.0 technologies are distingutsfrem classical Web technologies by certain
characteristic features [11]:

Community — Web 2.0 pages allow contributors tdatmirate and share information
easily

Mashups — Certain services from different siteslimpulled together in order to
experience the data in a novel and enhanced way

AJAX (Asynchronous JavaScript and XML [12]) — Tieehnological pillar of the
Web 2.0 that allows the creation of responsive irgerfaces, and thus facilitates both of the
other pillars — community pages with their sopbated user interfaces that can reach much
wider audiences, and mashups that incorporatefiaatadifferent websites and introduce
asynchronous communication for more responsivegage

In a fundamental way, Web 2.0 technologies havegée the way the Web is used and
perceived; no longer is the Web merely a mechatispnovide information. Web 2.0 is about
inclusion, harnessing the wisdom of many to reasl conclusions and optimizing research and
learning [13]. As related to GIS, the AJAX approac data transfer and GIS visualization
brings with it improved performance and provideaa@e interactive user experience [14].

SAFEROADMAPS MASHUP DEVELOPMENT

One defining characteristic of Web 2.0 applicati@velopment is the use of mashups to
integrate content from multiple sources throughuse of an Application Programming Interface
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(API1) or Web Service. Mashups are an exciting ga@ifrinteractive Web applications that draw
upon content retrieved from external data sourcesdate entirely new and innovative services
[15]. From a system development point-of-viewsthllows developers to do more with less,
leveraging existing applications without the nestuild a system from the “ground-up”.

The website reported on in this paper containsrab®S-based mashups that were
developed utilizing Google’s “Google Maps” API alticrosoft’s “Virtual Earth” API. Early
design discussions identified the need for widegiragn functionality and customization, hence, it
was decided that the use of a mapping API woulceQaired rather than a simple developer’'s
tool.

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

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

Specific to GIS, Google’s “MyMaps”, Microsoft’s “MeCruncher”, and the recently
released GMap Creator tool [16] allow developersdsily create mashups involving maps.
Unfortunately, while each of these tools is easyde, they provide limited functionality in
terms of application customization. Accordinglygdgle, Microsoft, and Yahoo provide
application developers with an API or Software Depement Kit (SDK)
(http://code.google.com/apis/mapsitp://dev.live.com/virtualearth/
http://developer.yahoo.com/maps#spectively) to access their mapping produESRI, one of
the largest GIS technology companies, through itd\eb Services, also provides access to
more sophisticated GIS tools for integrating maggumctionality
(http://www.esri.com/software/arcwebserviges/

Mashup development is also being influenced bygteving availability of open source
software, which has expanded the number of devedopehoices available to the organization
beyond traditional closed source (commercial oppstary) software solutions. As a result,
there now exists the possibility of mixing openauand closed source solutions to best meet
the information system needs of the organizati@.[Trable 1 illustrates the concept of open
source/closed source software mixing in relatiothetypical Internet-based information
system.
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TABLE 1 Comparison of Open, Mixed, and Closed Soure Software

Open Source Mixed Source Closed Source
Software Software Software
Operating System Linux Windows Windows
Web Server Apache IS IS
Database MySQL MySQL MSSQL
Scripting Language PHP PHP ASP

The GIS-based mashups discussed in this papereutiimixed-source solution —
Windows 2003 Server, 1IS, MySQL, and PHP (Figure Hpwever, these mashups could be
easily implemented on an open source softwaregptatfor with minimal effort, on a closed
source platform.

MySQL RDBMS

Windows Server 2003
I15 6.0 Web Server
PHP Scripting Language

FIGURE 1 SafeRoadMaps Mashup Platform

For this project, attribute data from the Fatafityalysis Reporting System were loaded
into a MySQL database (details regarding the dageesented in the “Data” section). When a
query is performed, utilizing the web page inteefaseveral PHP scripts are utilized to extract
data from the database. These scripts retrievdateeand generate an XML file that contains
basic event information as well as latitude andjituade location information. This information
is brought together (mashed-up) in the form of@nser-based map that identifies the location
of each event with an icon. The user may alsdalygis information in a geo-browser (e.g.,
Google Earth or ArcGIS Explorer) by clicking onirsklin the web page interface; a KML file is
generated, the application is called, and the idadesplayed.

Application Development Methodology

Internet-based information system development it suéed to Agile Development
methodologies where close collaboration betweerldpers and domain experts facilitate the
frequent delivery of new and/or enhanced functityaln this manner, incremental units of
functionality may be made available to users intytaather than being bundled with other
functionalities subject to an arbitrary releasecsithe. As opposed to desktop applications that
may have release cycles of several months or ez@ns yit is not unusual for Internet-based
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information systems to be updated several timesyd1D]. Agile methods were utilized during
the development of these mashups, in particulart siterative, development cycles.

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

Map — visually display spatial data for analysid @ecision support

Safety Policy — map layers indicating areas ofdiegjive policies

Safety Profile — pre-defined queries of fatalitgpis

Safety Statistics — drill-down (query/filter) thrglu various data sets to extract the
specific information the end-user wants to display

KML File — download KML files, both static and qyebased, for display in Google
Earth (or other KML reader)

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

Behavior — A fundamental requirement for improvimgal transportation safety and
health is to understand the human behaviors tifedttatural travel. Behavior can involve driving
patterns by specific driving groups (e.g., teensiger can be more general transportation
attitudes and predispositions, including citizetit@ades about rural safety, rural roads, and health
issues.

Legislative — Specific to the legislative mandatexamine rural safety and economic
development, there are pressing issues regardinghidgnging social demographics of rural areas
and its implications for transportation investmepesrformance, and safety.

Visual Display — It is critical to portray ruralfedy issues in a manner that is both
comprehendible to a broad audience and at the 8aradrings together a range of related
disparate data.

Human — It is critical to humanize the tragedy behioad crash statistics. This
might be accomplished via a link to a website facletragic event.

Policy — Policy related to rural traffic fatalitgduction has focused on seat belt laws,
impaired driving laws, graduated driver’s licensegrams, and speeding enforcement laws.
These policies were identified as having signiftdagislative and safety impact.

Integrated Analysis — Allow for a profile of rurdtiving behavior, accidents, and
fatalities. This will lay the groundwork for deegiing a regional vision and action plan with
regional policy leaders and transportation andtgqiefessionals.

In addition to the themes above, an investigatioseweral health-related, GIS-based,
websites (HealthMap, a Harvard-MIT Division of Hisabciences and Technology website
(http://www.healthmap.org/@nchicagocrime.org, a database of crimes repant€hicago
(http://www.chicagocrime.ollgand the Los Angeles Times Homicide Map
(http://www.latimes.com/news/local/crime/homicidenjaprther informed the design of this
system, in particular their dynamic filtering andledown functionalities.
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Data

The mission of the Fatality Analysis Reporting 8yst(FARS) is to make vehicle crash
information accessible and useful so that traffiiey can be improved. Fatality information
derived from FARS includes motor vehicle traffiaghes that result in the death of an occupant
of a vehicle or a non-motorist within 30 days & ttrash. FARS contains data on all fatal traffic
crashes within the 50 states, the District of Cdlianand Puerto Rico.

The National Highway Traffic Safety Administraticontracts with an agency in each
state to provide information on fatal crashes [1IPARS analysts are state employees who
extract the information and enter it into a staddarmat. Data on fatal motor vehicle traffic
crashes are gathered from each state’s source @otsiand are coded on standard FARS forms.
Analysts obtain the documents needed to completEARS 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 me#éticle traveling on a traffic way
customarily open to the public, and result in tkatt of a person (either an occupant of a
vehicle or a non-motorist) within 30 days of thaglr. Each case has more than 100 coded data
elements that characterize the crash, the vehmtesthe people involved. All data elements are
contained in three major files — Accident, Vehicad Person.

These mashups are currently utilizing FARS datef2®06; the most currently available
[20]. The database for 2006 contains 38,588 antsdevhich resulted in 42,642 fatalities,
involved 57,943 vehicles and 98,040 people. Adddil data from previous years is expected to
be available later in Summer 2008.

Accident location data was converted from Degre@niids/Seconds coordinate system
to Latitude/Longitude coordinate system. Once dlpisration was completed, each record was
checked for geographic accuracy. Unfortunatelg, twumissing and/or incomplete location
information, approximately 5% of the fatality cases not represented in the database. A subset
of the data contained in the Person table (spadlificdemographic and behavioral attributes)
was selected for use, Accident location data wasmged to this file, and then loaded into the
database.
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It is expected that additional data sets — FARSt{ryear), state-specific data,
Emergency Management System data, General MotdssaDdata, and Trauma System Data —
will be added to the system in incremental steps.

Mashup Implementation

The SafeRoadMaps.org website, as with most websitssa number of pages, specifically -
Home, Maps (where the user can set search crardaview statistical data by street or state,
view traffic fatality videos, and view area mapddarn where certain laws are in effect),
Tutorials (where the user can view a video dematistr of how the Safe Road Maps Mashup
works or can watch a video on how Google Earthbmansed to dynamically create interactive
maps), Data (where the user can find out more abeutlata utilized — Fatality Analysis
Reporting System data — and how the National Highivaffic Safety Administration manages
this data repository), Resources (contains edutatiools related to Geographic Information
Systems and U.S. Highway Safety policy legislatidfidleos (contains informative videos on
the importance of safe driving), Press Room (cost#ie latest videos and articles about Safe
Road Maps), and Contact Us.

The Maps page has a number of tabs for accessimausas1S-based information, these
are: Safe State Maps, Safe Street Maps, Congres$istrict Maps, Traffic Fatality Videos,
and Printable Maps. The first of these, Safe Q¥ps, is a GIS-based mashup and is depicted
in Figure 2.
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m | Safe Street Maps Congressional District Maps Traffic Fatality Videos Printable Maps
Safety Policy 2006 FARS Map Safety Statistics
¥ il R £ A, Mm@
_[—— [ ap | satelite | Hybrid | Teain i | California v
] Mo ¢
e ] All Road Types @)
[] Administrative License LH Rural Road @
Suspension Law Urban Road O
[ Mo :
E Yes
O = All Date Types (@]
:ﬂr‘:"" Se:tt:h § Summer ®
nrorcem: W
— NZ Y Mon-Sumrmer (@]
o Yes
oo X
) Fatalities: 1 e Al Speed Types (O]
Safety Profile Details: CIickthisMorclicktheabove. Speeding o
California, Rural Road, Sumimer Bl Mot Speeding O
All Speed Types, Alcohal Involved
Mo Restraint Used, Diriver, Age 22 All Drinking Types O
and Above, ale g Alcohol Involved &
Alcohol Mot Involved )
Minnesata, Rural Road, Man- ] HotReported o
Summer, Speeding, Alcohal | Unknown O
Itvolved, Mo Restraint Used, Driver el |
Ade 17 - 21, Male "’“ | All Restraint Types (%)
— | Mo Restraint Used ®
. i Restraint Used (&)
2 Unknown (@)
Display Filter Results In Google Earth All Person Types (@]
Display Aggressive Driving Law In Google Earth Ditiver ®
Display Administrative License Suspension Law In Google Earth rot a Driver @)
Display Primary Seat Belt Enforcerment Law In Goodle Earth
{Meed Google Eath?) AllAges o
Ane 0-16 O
Aoe17-1 &)
Age 22 and Above ®
Age Unknown )
All Bexes (i)
FIGURE 2 SafeRoadMaps — Safe State Maps Mashup (Queresult — “California, Rural Road, Summer, All

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

Safe State Maps interface elements include:

Map — functionalities include: zoom-in and zoom;@a&nning, geocoding, toggling

various basemap layers, and an overview map

Safety Policy — functionalities include: togglingnous safety policy layers currently
Primary Seat Belt Enforcement Law and Administmtivcense Suspension Law (i.e., driving

under the influence of alcohol)

Safety Profile — predefined, illustrative, quersegh as: “Minnesota, Rural Road,

Non-Summer, Speeding, Alcohol Involved, No Restrbised, 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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(@)

Speed Types (Speeding, Not Speeding)
Drinking Types (Alcohol Involved, Alcohol Not Inveéd, Not Reported,
Unknown)
Restraint Types (No Restraint Used, Restraint Usa#tnown)
Person Types (Driver, Not a Driver)
Ages (Age 0 - 16, Age 17 - 21, Age 22 and Aboveeg Aljknown)
Sex (Male, Female, Unknown)
KML Files — download static safety policy layerdé&r dynamically generated
layers from Safety Profile or Safety Statisticsripse

o

© O 0O

Figure 2 also depicts the result of the query Hif@aia, Rural Road, Summer, All
Speed Types, Alcohol Involved, No Restraint Useayd, Age 22 and Above, Male”. Here,
when the user clicks on one of the traffic fatalitgation icons, they are presented with an
“Information Bubble” that contains a link to a “Bkiilown” query for that specific event.

Figure 3 depicts the result of a drill-down quemyhe resultant web page contains general
information regarding the event (Number of Fatasitand Date), as well as specific information
for each person involved (State Case Number, Rgad, ISpeeding, Drinking, Restraint Type,
Person Type, Age, Sex, and Deceased). This webalag contains three additional elements: a
“zoomed-in” map from Microsoft’s Virtual Earth magrvice containing a “Bird’s Eye” view, a
“zoomed-in” map from Google’s map service, and ae¢& Level” 360 degree panoramic image
also provided by Google’s map service.
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FIGURE 3 SafeRoadMaps Mashup — Drill-down Re

(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 ti@splay Map in Google Earth” link.
Google Earth is initialized; a KML file is dynamitjagenerated based on a Safety Profile or
Safety Statistics query and is transmitted fromWeb server to the local computer and
automatically loaded into Google Earth. As beftine, results of a drill-down query are also
available.

= Google Earth
File Edit Wiew Tools &dd Help

fmoseaen
— I

Fly To I.FindBusinasses ” Directions |

@& ose |l

atalities: i1

Fly to .., Hotels near JFK

Fatalities: 1

Details: Link
Directions: To here - From here

51 L] & wy Places
=1 &3 Temparary Places
i b S gethmL L kiml

San Diego¥jm:
© 2008,EdTo;

Pointer 34°03'03.35"° N 116°44'53.57" W s WL 100%: i
4 » ‘ URL: kit Meaferoadmaps orginaps 2006 _fars_mapsietPersonbata php?ST_CASE=G1411 v| Q == l:l‘ [}‘ X
S - i R b ol

~
Fatalities Month Day Hour Minute Website Link
1 B 2 19 2
State Person
ol Road Type Speeding Drinking Restraint Type Age Sex Deceased
Case Type
Rural Principal Atetial - Yes (Speedin ‘Yes (Alcohal None UsediNot Applicable O Not a Motor
81411 g RGN : B Driver 27 Male  Yes
Other Involved) Involved) “ehicle Dccupant iy
Rural Principal Arterial - Yes (Speedin Mo (Alcohol ot
#1411 s s g Lap and Shaulder Belt Driver 60 Male Mo
Other Inwolved) Inwalved)

——0

Lﬂ ers hitp: feateroadmaps.orgimapsi2006_tars_mapsigetPersonData php?ST_CASE=61411

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

Iz

In addition to the “Safe State Maps” mashup, tta@aitional mashups were developed —
“Safe Street Maps”, “Congressional Districts Mapmid “Traffic Fatality Videos”. The “Safe
Street Maps” mashup also utilizes FARS data, therahan make use of ad-hoc queries with
filtering, this mashup allows the user to enteaddress and discover all fatalities within a given
radius of that address. This is accomplishedzindj Google’s geocoding engine and a
specialized query in the MySQL database. As with“Safe State Maps” mashup, the results of
a drill-down query are also available. Figurel@sirates the “Safe Street Maps” mashup.
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FIGURE 5 SafeRoadMaps — Safe Street Maps Mashup (@uy result — “130 East Ninth Street, Claremont,
CA 91711, Search Radius = 2 Miles”)

The “Congressional Districts Maps” mashup contatasic KML files of the 118
Congressional Districts across the United Staldss mashup has the same functionality of the
Safe State Maps mashup, however, rather than wa8atety Policy layers, this mashup contains
State Congressional Districts layers and in thiameag, fatalities that occur within these areas are
depicted. Figure 6 illustrates the “Congressidpiatricts Maps” mashup.
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FIGURE 6 SafeRoadMaps — Congressional Districts MapMashup (California Congressional Districts)

The “Traffic Fatality Videos” mashup contains atst&ML file of the United States and
has an embedded link to Goggle Video that automlatiqueries all videos related to traffic
fatalities in a particular state. Figure 7 illadés the “Traffic Fatality Videos” mashup.
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FIGURE 7 SafeRoadMaps — Traffic Fatality Videos Makup (California Traffic Fatality Videos)

FUTURE WORK

As noted earlier, a defining characteristic of Vizebis Community — Web 2.0 pages that allow
contributors to collaborate and share informatiasilg. This “Community” is facilitated

through the use of Collaboration Tools (these idelasynchronous collaboration tools such as
wikis and blogs, to which users do not need toilmeibaneously connected at any given time to
collaborate. This category also includes synchusnceal-time (or near real-time) collaboration
enablers, such as leading-edge instant messagilsj smd User-Contributed Content Databases
(These are large-scale environments — such as Yba, & video posting Web site, and Flickr, a
photo-sharing site — in which users share contentultimedia format) [8]. One such site is
Scipionus.com where users enter and edit contard Google Map interface. This site was
developed to share hurricane information wheresusxtually annotate the status of buildings,
roadways, and other geographic features in a fameicegion. Date and time stamping
associated with the annotations provide temporatpof reference. As such, online forums can
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extend the opportunity for grassroots social acttoanyone who wants to become involved
[21].

Similar collaborative functionality is currentlyibg designed and developed for the
SafeRoadMaps website. As discussed earliergiitisal to humanize the tragedy behind road
crash statistics. In future versions of SafeRoguiVid is expected that this will accomplished
via a link to a website for each tragic event whmahy include a summary of the incident,
photos, biographies, and family/friend memoridtss anticipated that the inclusion of “Spatial
Wiki” functionality (allowing users to create, editnd link web pages easily in relation to a
location-based event) would allow various interégtarties to establish a community-based,
interactive, collaborative website. By drawingeatton to each event in this manner, linked
narratives [22] can be created such that the hurmagedy of each fatality is not lost in the
overwhelming extent of statistical data.

THE LAUNCH

On 28 July 2008, SafeRoadMaps was publicly launtcbebincide with the Center for
Excellence in Rural Safety Summer Institute. Thgal response has been overwhelming.
During the first three days of its public debug #ite received over 3 million hits from the

United States and around the world (Figures 8 and'Bis usage paralleled the media coverage,
which included over 150 reports in newspapersyisilen news, radio, and related new-media
outlets. While the initial “buzz” will inevitablgubside, this high attention suggests that there is
strong traveler (and analyst) demand for this tyjpasual, customizable information.
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FIGURE 8 SafeRoadMaps Website Traffic (United Stats)
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FIGURE 9 SafeRoadMaps Website Traffic (World)

CONCLUSION

Communicating public health issues related to rana urban road transportation safety is a
challenging task. In this paper, the design aneld@ment of several GIS-based mashups to
inform, educate, and support decision-making aged|to these issues were discussed. These
mashups integrate a range of spatial data regandatgr vehicle crashes, transportation policy
legislation, and driver behavioral data. They aont map to visually display spatial data,
several additional map layers indicating areagetsic legislative policy, and a drill-down
capability that allows end-users to query/filteggh data sets to extract information related to
specific fatality events. The ability to dynamigatreate KML files to display query-based
results, as well as static maps, in Google Eariroilar KML reader is also available.

The Web is rapidly moving towards a platform forsmaollaboration in content
production and consumption where fresh content warigty of topics, people, and places is
being created and made available on the Web athba&ang speed [23]. In a similar manner, it
is anticipated that the development of “Spatial MMikinctionality will establish a community-
based, interactive, collaborative SafeRoadMaps b3 o that end, the SafeRoadMaps
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website currently contains a basic user feedbachk that supports open-ended comments and
suggestions. This will be expanded to include aentletailed questionnaire. However,
preliminary feedback has been useful in outlinimgations for future development efforts.
Specifically, the need to include multiyear FARS &tate-level crash data, refine the interface
to allow for a greater range of queries, and aer@#t in creating state and regional level versions
of SafeRoadMaps were among the most requested, itemexample, the localized “Safe Street
Maps” queries are the most frequently utilized.

As stated by the World Health Organization (WH®@g tevel of road traffic injury is
unacceptable and is largely avoidable. Furtherpreoreduction in motor vehicle crashes, and
corresponding injuries and fatalities, can be aqdwhed by:

Creating greater levels of awareness, commitmeuljrdformed decision making at
all organizational levels,

Contributing to a change in thinking about the natf the problem of road traffic
injuries and what constitutes successful prevenaod

Strengthening institutions and creating effectiaetperships to deliver safer road
traffic systems [1].

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