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Abstract. Communicating public health issues related to raral urban road
transportation safety is a challenging task. Thpre@ach to this task was to
utilize an action-design research methodology tsigieand evaluate several
innovative GIS-mashups that visually communicasdfit fatality information
from the national to the local level. These webdmth mashups
(www.saferoadmaps.org) integrate a range of spal#bh regarding motor
vehicle crashes, transportation policy legislatimg driver behavioral data and
present a visual representation of traffic safetpss the United States. It was
anticipated that these mashups, and related websgitdd help raise awareness
and change fundamental perceptions regarding thymitoae, risk factors, and
impacts of motor vehicle crashes and bring botheiaged safety and awareness
to transportation policy makers and private citzefreliminary findings from
around the world suggest that there is a strongrest in this type of
information, particularly as users can customize ibcal queries.
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1 Introduction

Road traffic injuries are a major but neglected ligubealth challenge that requires
concerted efforts for effective and sustainablev@néion [1]. In the United States,
the total economic cost of motor vehicle crashesstgnated to be 2 percent of Gross
Domestic Product [1, 2], or approximately $275 ibill for 2007. Medical and
emergency services costs are roughly 15 percehtsofotal.

In 2007, in the United States, there were 41,034lifes; the result of 37,248
motor vehicle crashes — roughly 60 percent of thestor vehicle crashes occurred
on rural, two-lane roads. Moreover, these crastims are five to seven times more
likely to die if arrival to a hospital exceeds 3notes. The average time between a
crash and hospital arrival is 52 minutes in ruraba [3].

Clearly, there is an urgent need for governmenggénaies, and other key
institutions, to increase and sustain action tovgmé motor vehicle injuries. Yet,
while there is widespread use of visual-consumstesys for traffic congestion (both
online and by media outlets such as local telemistations), there has been very little



if any attention to using such systems for traffafety. The policy need is clearly
present, as recent U.S. federal transportatioslegn (Safe, Accountable, Flexible,
and Efficient Transportation Equity Act: A LegacyrfUsers (SAFETEA-LU))
mandates that the pubic must be involved in theatore of a Transportation
Improvement Program during both the planning amdyamming phases [4, 5].

At a general level, there is widespread acknowledge to how public
participation geographic information systems (P)Glan be used to broaden public
involvement in policymaking as well as to the vabfeGIS to promote the goals of
non-governmental organizations, grassroots grou@s)d community-based
organizations [6]. PP-GIS helps to empower theses, as well as others, through
the use of various spatial and visual technologesincrease awareness and
participation in decision-making processes. AshsueP-GIS provides a unique
approach for engaging the public in decision-makimgugh its goal to incorporate
local knowledge, integrate and contextualize compdpatial information, allow
participants to dynamically interact with input,afyze alternatives, and empower
individuals and groups [6].

Accordingly, this paper reports on the developmant utilization of several
innovative GIS-mashups that visually communicasdfitr fatality information from
the national to the local level. These web-basashups (www.saferoadmaps.org)
integrate a range of spatial data regarding magbicle crashes, transportation policy
legislation, and driver behavioral data and presenisual representation of traffic
safety across the United States. To that ends #xpected that these GIS-based
mashups will be utilized in a variety of settings t

Inform — raise awareness of the general public a8 as public
representatives

Educate - instruct through Driver Education Prograrand
organizations such as Mothers Against Drunk Driving

Support Decision-Making — inform policy-making Islgition and
various governmental agencies charged with tratsfon system maintenance
and development

Thus, it was anticipated that these mashups, datedewebsite, would help raise
awareness and change fundamental perceptions megdng magnitude, risk factors,
and impacts of motor vehicle crashes and bring batfeased safety and awareness
to transportation policy makers and private citzenAs will be noted below, the
overwhelming success of the launch of the SafeR@gdMvebsite on 28 July 2008,
and utilization thereafter, suggests that thei@ strong demand for this type of visual
information.

1.1 Action-Design Approach

The research approach is an action-design methgglolthis methodology has
emerged as a transdisciplinary approach to studggo-technical systems in a
manner that gives attention to both analysis ansigdeaspects of the research
endeavor [7]. As such, it is dedicated to the tgpment of knowledge useful to both



research and practice [8]. The goal of this aetiesign research is to communicate
public health issues related to rural and urband rtansportation safety while

extending scientific knowledge [9]. This actiorsdg research approach features
multiple methods, including a systematic analy$ithe problem, design-research and
development of tools to understand and potentialffect the problem, and a

guantitative assessment of the value and feagitfitimplementing such tools to

raise awareness of an important public health issnealoing so, the authors aspire to
create a data-driven understanding, as well asstdol contribute to the body of

knowledge underlying rural and urban road transgiom safety research and

evaluation [10, 11]. This specific action-desigethodology entailed the iterative

development of a multi-layer dynamic website, Sa@iMaps, which was followed

by a national launch and utilization analysis.

2 SafeRoadMaps Development

Internet-based information system development i suéted to Agile Development
methodologies where close collaboration betweereldpers and domain experts
facilitate the frequent delivery of new and/or emted functionality. In this manner,
incremental units of functionality may be made &ldée to users instantly rather than
being bundled with other functionalities subjectato arbitrary release schedule. As
opposed to desktop applications that may have selescles of several months or
even years, it is not unusual for Internet-basddrimation systems to be updated
several times a day [12]. Agile methods were adii during the development of
these mashups, in particular, short, iterativegtigpment cycles.

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

Map — visually display spatial data for analysid @ecision support

Safety Policy — map layers indicating areas ofdiegive policies

Safety Profile — pre-defined queries of fataliteris

Safety Statistics — drill-down (queryffilter) thrglu various data sets to
extract the specific information the end-user wantdisplay

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. dniqular, the following themes
were identified as key to communicating public beadssues related to rural and
urban road transportation safety:

Behavior — A fundamental requirement for improvingural
transportation safety and health is to understaachiman behaviors that affect rural
travel. Behavior can involve driving patterns bgesific driving groups (e.g.,
teenagers) or can be more general transportatibtudas and predispositions,
including citizen attitudes about rural safetyatuoads, and health issues.



Legislative — Specific to the legislative mandaieeskamine rural safety
and economic development, there are pressing issgesding the changing social
demographics of rural areas and its implications tfansportation investments,
performance, and safety.

Visual Display — It is critical to portray rural fedy issues in a manner
that is both comprehendible to a broad audienceaaice same time brings together
a range of related disparate data.

Human — It is critical to humanize the tragedy behiroad crash
statistics. This might be accomplished via a tmk website for each tragic event.

Policy — Policy related to rural traffic fatalitgduction has focused on
seat belt laws, impaired driving laws, graduatedredis license programs, and
speeding enforcement laws. These policies weratifidl as having significant
legislative and safety impact.

Integrated Analysis — Allow for a profile of rurariving behavior,
accidents, and fatalities. This will lay the grdwork for developing a regional
vision and action plan with regional policy leadensd transportation and safety
professionals.

In addition to the themes above, an investigatibseveral health-related, GIS-
based, websites (HealthMap, a Harvard-MIT Divisioh Health Sciences and
Technology website (http://www.healthmap.org/erjicagocrime.org, a database of
crimes reported in Chicago (http://www.chicagocriong), and the Los Angeles
Times Homicide Map (http://www.latimes.com/newséaticrime/homicidemap))
further informed the design of this system, in joatar their dynamic filtering and
drill-down functionalities.

2.1 Data

The mission of the Fatality Analysis Reporting 8yst(FARS) is to make vehicle
crash information accessible and useful so thdfidraafety can be improved.
Fatality information derived from FARS includes mwotvehicle traffic crashes that
result in the death of an occupant of a vehicla abn-motorist within 30 days of the
crash. FARS contains data on all fatal trafficsbess within the 50 states, the District
of Columbia, and Puerto Rico.

The National Highway Traffic Safety Administrati@ontracts with an agency in
each state to provide information on fatal crasigj. FARS analysts are state
employees who extract the information and entémtit a standard format. Data on
fatal motor vehicle traffic crashes are gatherexnfreach state’s source documents
and are coded on standard FARS forms. Analystairolthe documents needed to
complete the FARS forms, which generally include fibllowing:

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 meéhicle traveling on a traffic
way customarily open to the public, and resulttie teath of a person (either an
occupant of a vehicle or a non-motorist) within cys of the crash. Each case has
more than 100 coded data elements that charactéezerash, the vehicles, and the
people involved. All data elements are containedhree major files — Accident,
Vehicle, and Person.

These mashups are currently utilizing FARS datanfrd001-2007; the most
currently available [14]. A subset of the data tegmed in the Person table
(Demographic and Behavioral attributes) was setedte use and then location
information from the Accident table (Latitude andngitude) was appended to this
file.  Unfortunately, due to missing and/or incometpl location information,
approximately 8.47% of the fatality cases are epresented in the database (Table
1).

Table 1. FARS Data Geocoding Results.

Not Percent Not

Year Fatalities Geocoded Geocoded Geocoded

2001 37,862 6,965 30,897 18.40%
2002 38,491 3,036 35,455 7.89%
2003 38,477 2,767 35,710 7.19%
2004 38,444 1,876 36,568 4.88%
2005 39,252 1,433 37,819 3.65%
2006 38,648 1,301 37,347 3.37%
2007 37,248 5,363 31,885 14.40%

268,422 22,741 245,681 8.47%

It is anticipated that additional FARS data sets,well as state-specific data,
Emergency Management System data, Automatic Crastifiddtion data (e.g.,
General Motors OnStar data), and Trauma Systemvdtithe added to the system in
incremental steps as they become available.

2.2 Web 2.0 Mashups and Renderings

One defining characteristic of Web 2.0 [15] apgima development is the use of
mashups to integrate content from multiple soutbesugh the use of an Application
Programming Interface (API) or Web Service. Mashape an exciting genre of
interactive Web applications that draw upon contesitieved from external data
sources to create entirely new and innovative sesvi[16]. From a system



development point-of-view, Web 2.0 brings with &w opportunities for deploying
highly interactive web pages [17] and allows depels to leverage existing
applications without the need to build a systermftbe “ground-up”.

The website reported on in this paper contains re¢v@lS-based mashups that
were developed utilizing Google’s “Google Maps” ABhd Microsoft’'s “Virtual
Earth” APIl.  Early design discussions identifiede tmeed for wide-ranging
functionality and customization, hence, it was dedithat the use of a mapping API
would be required rather than a simple developens

When utilizing these APIs, developers have acaesstious predefined functions
that allow them to create their own applicationd @erform operations on local and
remote data. For example, the Google Maps APIsgemtially a collection of
JavaScript classes that can be called from a wege jra order to build various
elements of an interactive map. As a result, toedgle Maps API has encouraged a
very considerable number of users with intermeditd advanced programming
knowledge to build their own applications, usingo@le Maps data as a visualization
interface [18].

Consequently, as the use of mashups has growrgssthé number of tools to ease
their deployment. These mashup tools generallyirfd two groups: those which are
easy to use, but can only create a limited famflynashups; and those which are
relatively difficult to use, but can create a widege of mashups [19].

Specific to GIS, Google’s “MyMaps”, Microsoft's “MeECruncher”, and the
recently released GMap Creator tool [18] allow depers to easily create mashups
involving maps. Unfortunately, while each of thésels is easy to use, they provide
limited functionality in terms of application custization. Accordingly, Google,
Microsoft, and Yahoo provide application developevdh an APl or Software
Development Kit (SDK) (http://code.google.com/apiaps/,
http://dev.live.com/virtualearth/, http://develope&hoo.com/maps/, respectively) to
access their mapping products. ESRI, one of tlge$h GIS technology companies,
provides access to more sophisticated GIS tootsuthir e.g., ArcWeb Services, for
integrating mapping functionality (http://www.esom/software/arcwebservices/).

The GIS-based mashups discussed in this papereutdi mixed-source web
platform — Windows 2003 Server, 1S, MySQL, and P¢fyure 1). However, these
mashups could have been easily implemented on em squrce software platform, or
with minimal effort, on a closed source platform.

Client nternet

MySQL RDBMS

Fig. 1. SafeRoadMaps Mashup Platform.



For this project, attribute data from FARS weredied into the MySQL database.
When a query is performed, utilizing the visualiaatinterface, several PHP scripts
are utilized to extract data from the database.es€hscripts retrieve the data and
generate an XML file that contains basic eventnimiation as well as latitude and
longitude location information. This informatios brought together (mashed-up) in
the form of a browser-based map that identifiesltioation of each event with an
icon. This AJAX [20] approach to data transfer &i& visualization brings with it
improved performance and provides a more interaaiser experience [21, 22]. The
user may also display this information in a geowser (e.g., Google Earth or
ArcGIS Explorer) by clicking on a link in the welage interface; a KML file is
generated, the application is launched, and treidatisplayed.

2.3 SafeRoadMaps User Design: Two Renderings

The resulting saferoadmaps.org website, as witht mebsites, has a number of
pages, specifically — Home, Maps (where the userse search criteria and view
spatial data by state or street, view traffic fstalideos, or view area maps to learn
where certain laws are in effect), Tutorials (whdéhe user can view a video
demonstration on how the SafeRoadMaps mashupsavar&n watch a video on how
Google Earth can be used to dynamically createdotive maps), Data (where the
user can learn more about the data utilized — iBatahalysis Reporting System data
— and how the National Highway Traffic Safety Adietration manages this data
repository), Resources (contains reference maseaiadl U.S. Highway Safety policy
legislation maps), Videos (contains informative edd on the importance of safe
driving), Press Room (contains the latest videa$ anticles about SafeRoadMaps),
and Contact Us.

The Maps page has a number of tabs for accessimgusas|S-based information,
these are: Safe State Maps, Safe Street Maps, €xsignal District Maps, Traffic
Fatality Videos, and Printable Maps. A concisecdpsion of two of these mashups
follows. The first of these, Safe State Maps, {SI18-based mashup, and is depicted
in Figure 2.



Safe Street Maps Congressional District Maps Traffic Fatality Videos Printable Maps
Safety Policy FARS Map Safety Statistics
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Non-Surmmer, Speeding, Alcohol Speeding (O]
Involved, Mo Restraint Used, Driver, Mot Speeding L)
Age 17 - 21, Male
Al Drinking Types O
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Ade 22 and Above, All Bexes 5{:( Unknown o
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Displav Aqgressive Driving Law In Goodle Earth Pipyehs &}
Display Administrative License Suspension Law In Google Earth Diiver @
Disnlay Primary Seat Belt Enforcement Law In Gaogle Earth Passenger o
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Meed Gaodle Earth?
Al Ages Q
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Age 22 and Ahove (@]
Age Unknown O

Fig. 2. SafeRoadMaps — Safe State Maps Mashup (Query resalt Years, California, Rural
Road, Non-Summer, Speeding, Alcohol Involved, No Rést Used, Driver, Age 17 - 21,
Male”).

Safe State Maps interface elements include:

Map - functionalities include: zoom-in and zooms;ouianning,
geocoding, toggling various basemap layers, anavarview map

Safety Policy — functionalities include: togglingnous safety policy
layers currently Aggressive Driving Law, Adminidive License Suspension Law
(i.e., driving under the influence of alcohol), @admary Seat Belt Enforcement Law

Safety Profile — predefined, illustrative, querigsch as: “All Years,
Minnesota, Rural Road, Summer, Speeding, Alcoheblired, No Restraint Used,
Driver, Age 22 and Above, All Sexes”

Safety Statistics — ad-hoc queries utilizing:

o Year

o State

o Road Types (Rural, Urban)



o Date (Summer, Non-Summer)

0 Speed Types (Speeding, Not Speeding)

o Drinking Types (Alcohol Involved, Alcohol Not Invedéd, Not
Reported, Unknown)

0 Restraint Types (No Restraint Used, Restraint Usattnown)

o Person Types (Driver, Not a Driver)

0 Ages (Age 0 - 16, Age 17 - 21, Age 22 and Aboveg Amknown)

o Sex (Male, Female, Unknown)

KML Files — download static safety policy layersdér dynamically
generated layers from Safety Profile or Safetyi§tes queries for display in Google
Maps, Google Earth, or other KML file reader

Figure 2 also depicts the result of the query 4 Ydars, California, Rural Road,
Non-Summer, Speeding, Alcohol Involved, No Restréleed, Driver, Age 17 - 21,
Male”. Here, when the user clicks on one of tlafit fatality location icons, they
are presented with an “Information Bubble” that teams a link to a “drill-down”
query for that specific event.

Figure 3 depicts the result of a drill-down quefiyhe resultant web page contains
general information regarding the event (NumbefFafalities and Date), as well as
specific information for each person involved (SRBI, Road Type, Speeding,
Drinking, Restraint Type, Person Type, Age, Sex, Beceased). This web page also
contains three additional elements: a “zoomed-irdpnirom Microsoft's Virtual
Earth map service containing a “Bird’s Eye” view,zaomed-in” map from Google’s
map service, and a “Street Level” 360 degree panigramage also provided by
Google’s map service.
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Fig. 3. SafeRoadMaps Mashup — Drill-down Result (Obtainedlizking-on the “Link” or “+”
in the pop-up Info Window).

The second GIS-based mashup, “Safe Street MapsJ, wilizes FARS data, but
rather than make use of ad-hoc queries with filtgrthis mashup allows the user to
enter an address and discover all fatalities withigiven distance of that address.



This is accomplished utilizing Google’s geocodingjiee and a specialized query in
the MySQL database. As with the “Safe State MapaShup, the results of a drill-
down query are also available. Figure 4 illussdte “Safe Street Maps” mashup.

| Safe State Maps | Safe Street Maps | Congressional District Maps | Traffic Fatality Videos | Printable Maps |
FARS Map
Search Distance: | 2 Miles v| Search Locations

A(I(Iress:hm East Minth Street, Claremont, CA

Fatalities: 1 A~ + "R TR i
SRM_ID: 605442001
Fatalities: 2 §  Fatalities: 1 &
SRM_ID: 600152002 = = 2 Details: Click this link or click the B abave
Fatalities: 1

SRM_ID: 607762002

Fatalities: 1 =
SRM_ID: 607822002

Fatalities: 1

SRM_ID: 612872002

Fatalities: 1

SRM_ID: 613122002

Fatalities: 1

SRM_ID: 615362002

Fatalities: 1

SRM_ID: 620412002

Fatalities: 1

SRM_ID: 621792002

Fatalities: 1

SRM_ID: 632332002

Fatalities: 1

SRM_ID: 601802003

Fatalities: 1

%

Display Search Resulls In Google Earth

Display Search Results In Google Map
Display Aqgressive Driving Law 0 Google Earth
Dignlay Administrative License Suspension Law In Goodle Earth
Disnlay Primary Seat Belt Enforcerment Law [n Google Earth

Meed Google Earth?,

Fig. 4. SafeRoadMaps — Safe Street Maps Mashup (Queryt restll30 East Ninth Street,
Claremont, CA” — Search Distance = 2 Miles”).

3 Launch and Utilization Analysis

The launch, on 28 July 2008, of the SafeRoadMassiteewas publicly announced
to coincide with the Center for Excellence in Rugafety (CERS) 2008 Summer
Institute. The initial response was overwhelmiriguring the first three days of its
public debut, the site received over three millldts, had nearly one million page
views, and 126,000 visits from the United Stated around the world. This usage
paralleled the media coverage, which included oi®® reports in newspapers,
television news, radio, and related new-media title While usage rates have



subsided from this initial success, continued hagkntion over the past nine months
(28 July 2008 — 30 April 2009) suggests that therstrong traveler (and analyst)
demand for this type of visual, customizable infation (Figures 5 and 6).

United States @
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o [(Jas-7ok [d7a-114k O 114- 140 K
Rank Region Page Yiews Wisits Hitz Elalzﬂxgjldth
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Fig. 5. SafeRoadMaps Website Traffic (United States) 28 2008 — 30 April 2009.
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Fig. 6. SafeRoadMaps Website Traffic (World) 28 July 200@0-April 2009.

3.1 General Versus Customized SafeRoadMaps Utitidon

Figure 7 illustrates the “Top Dynamic Pages” (maf$¢n viewed dynamic web pages
on the server) for the period 28 July 2008 - 30ilAp009. Dynamic web sites
contain content that is stored in a database thailaced on a web page when
requested. This content (text, images, etc.) mange in response to different
contexts or conditions. Some content, though dycaliy generated, is more general
and is requested from the database as part ofatmah functioning of the web site,
e.g., a “"Home Page” and requires no action on Hré @f the user. Other content,
also dynamically generated, is more customizedisédsed on the results of a user-
initiated search.

The most dynamic, user-initiated, SafeRoadMaps page, in terms of “Page
Views”, is the getxml.php page. This page is z¢itl to query the database and
returns XML data to the “Safe State Maps” displ&ig@re 2) and contains location
information and pop-up window content. A “Pagewies a successful request for a



file on a web site that is considered to be a paddese are usually files with
extensions such as .asp, .aspx, .php, etc. Viewsrgted as a result of an error are
not counted as actual views for a site, and ar¢ &eparate from successful views
[23].

The next most dynamic, user-initiated, web pagelueling the index.php page,
which is the general entry page for all GIS mashigpshe getpersondata.php page.
This page is utilized to query the database inrdl-dbwn” manner and returns XML
data, as well as specific event data from the Peteole (Figure 3). Again, excluding
several general entry pages, the next most dynavelt page, in terms of user-
initiated searches, is the searchlocation.php vegep This page is utilized to query
the database and returns XML data to the “SafeeStaps” display (Figure 4)
regarding localized searches.

Interestingly, the getkml.php page, which utilizesser-initiated query to generate
a KML file for display in a geo-browser (e.g., Gd®garth or ArcGIS Explorer), was
requested infrequently.

Fig. 7. SafeRoadMaps Top Dynamic Pages 28 July 2008 — 80 2(D9.



4 Discussion

Over the past year, a series of discussions hase field with national safety experts,
government career professionals, and elected aifficegarding the consumer value
of SafeRoadMaps. In general, there has been wieadpsupport to the use of
innovative visually based technologies to raiseramass and improve traffic safety.
Interestingly, there was also some initial reseovabout how the public would react
to the website (including fears about increasinggiaints to local departments of
transportation). These concerns have not beenebout; rather, transportation
professionals have indicated interest in extendithg national version of
SafeRoadMaps into localized editions.

SafeRoadMaps (Version 2) is building on its initelccess by incorporating
website feedback from users and suggestions frenC#BRS 2008 Summer Institute
findings, several state Department of Transponmataifices, the United States
Department of Transportation Office of the Secsgtathe Federal Highway
Administration, and the National Highway Trafficf8 Administration. In addition,
SafeRoadMaps (Version 2) will utilize additional &/&.0 technologies to reach a
wider user and organizational audience. For exepnipWill include many new basic
and advanced querying capabilities, expanded vesodluser interface elements, and
web services access.

Specifically, the following objectives are plannéat the upcoming release of
SafeRoadMaps:

Provide Multi-year Fatality and Crash Data — Thé&ea need and
interest in upgrading and expanding data availghii include multiyear FARS and
State-level severe crash data. Particularly foalrareas, it is important to have
multiyear data in order to detect spatial patténngashes.

Expand User-Friendly Interface Options — A majorluea of
SafeRoadMaps is its intuitive approach to accessmffic safety data. There is a
continuing need to refine the interface to allow &greater range of inquiries (e.g.
pedestrian fatalities) and to provide an easiernmdar stakeholders to contribute
content to, and receive safety data feeds froneFRzdidMaps in a Web 2.0 manner.

Provide Local and Regional Connections — There Hasen several
expressions of interest to create state and relgieval SafeRoadMaps as a means to
interact with various state planning and communjiyocesses. Localized
SafeRoadMaps sites will be explored and tested.

Enhance Visual Representations — Heat maps rejirasemnovative
means for communicating the spatial density offitrdhtalities. In order to create
national and local heat maps, a series of spaiellysis techniques will be conducted
to identify safety advisory zones in both urban am@l areas and allow for national
as well as local visualization and analysis.

It is expected that the new version of SafeRoadMaitisbe received with the
same enthusiasm and interest as the initial versidme goal is to become a website
and service of choice for those looking for readdgcessible visually based
information and research on traffic safety.



5 Conclusion

Communicating public health issues related to rarad urban road transportation
safety is a challenging task. This paper summatize action-design approach taken
to design, launch, and develop a GIS-based vistadiz system to understand and
improve traffic safety. These mashups integrat@arage of spatial data regarding
motor vehicle crashes, transportation policy legish, and driver behavioral data.
They contain a map to visually display spatial dataveral additional map layers
indicating areas of specific legislative policydaa drill-down capability that allows
end-users to queryffilter these data sets to exirdormation related to specific
fatality events. The ability to dynamically cre&®IL files to display query-based
results, as well as static maps, in Google Earthsimilar KML reader is also
available.

As stated by the World Health Organization (WH®E tevel of road traffic injury
is unacceptable and is largely avoidable. Furtbeema reduction in motor vehicle
crashes, and corresponding injuries and fatalitias,be accomplished by:

Creating greater levels of awareness, commitment aformed
decision making at all organizational levels,

Contributing to a change in thinking about the matof the problem of
road traffic injuries and what constitutes sucagdgsfevention, and

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

It is expected that GIS-based mashups, such ase thpevided on the
SafeRoadMaps website, will help in meeting thesgatives. Over the next year,
several new functionalities will be explored andsihoped that this will further drive
interest and awareness in traffic safety issuesseB on the feedback and use of
SafeRoadMaps, we expect to further enhance notthelyisualization options (e.g.,
heat maps), but to do so in a manner that buildghenstrong interest in local
customizable queries that transform traffic safetyn a global concept to something
quite local and personal.
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