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Abstract

Road safety education is onkthe cornerstones for reducing fatal and serious injuiiéss
research will discuss the spatial targeting method dealing with the drivers involveadin
crashesEarlierstudies have used urban road vehkdiemetrestravelled road lengtlor traffic

volume data to understand the number of fatal and serious injury cresiestudiehave
alsoused socialemographic data, for example, age, genaledthe level of educationn the

target population.However no Australian studies have focused geospatial analysis of
drivers involved in road crashebhis research hasccordinglyattempted to addresisis gap

A traditional global ordinary least square (OLS) model was developed and compared with a
Geographically Weighted Regression (GWR) modelee i a local model could be more
beneficial. A geographically weighted regression analysis provided useful insights into the
localisationof the effects. The spatial distribution othe strengths of explanatory variables
helped in identifying the postcodes for improving road safety campdigesnainobjective

of this paper is to demonstrate a practical procedursptial targeting of road safgiplicies
toreduca r af y c byamdarsamding the spatial variatiombe research has shown that
young (25 to 34 age), old drivers (65 to 74 age) andwregbucated drivers remained at high

risk, but the risk rates are much higher in some postcodes when compared to other areas.
Similarly, though factors influencing the risk rates for both males and femalésessame,

their effect varied across the metropolitan area postcotiss.esearch demonstrated that there

is a need to focus on specific demographic fadgtospecific metopolitan arearegardinghe
formulationoft r af fi ¢ safety policies and managing d

1. Introduction

Road safety has been an area of focus over the past two decades throughout Australia. In
Australia, a reduction in fatalities froraad traffic crashes is a public policy objective (Gargett,
Connelly & Nghiem 2011). Around 1,200es arelose ach year on Austral
about 40,00@eopleare seriously injured. Over the next 10 years, Australia is working towards
significantly reducing the burden on the economy and society from road crashes in terms of
deaths and lifehanging injuries. The previous strategy set targets to reduce the numbers of
both deaths and serious injuries by at least 30 per cent. Although there haslbesnvard

trend, the fatality target has not been met and the number of gemgpéalsed after road

crashes has increased (Infrastructure and transport ministers, 2022).

South Australiads Road Saf et-year&atgetsfaceigying al s o
a reduction oht least 50% in lives lost and 30% in serious injuries on South Australian roads
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by 2031 (Government of South Australia, 2022). In this strategy, one of the nine focus areas is
supporting and enforcing safer road uselnaviair.

Many studies around the wor{@hipman et al.,1993IcCarttet al.,2009have demonstrated

the difference in crash rates among different aged groups of drizanger studies havehown

that the fatal and serious injury crash rate is high fordaikrs (Rakotonirainy et al. 2012)

and young drivergBates et al. 2014, Braitman et al. 20@hen et al. 20)0while it is
compasetively low for middleaged persons. Other factors such as the driver's gedrdaar

income, speed limilveatherand time ofday have also been shown to affect the crash rate for
drivers of different age grougRenski et al.1999)One of the main objectives of this research

is to focus on understanding and improving road user behaviour. This research is an attempt to
predict drives @ttitudes(& how they vary spatially)from the census and otheasily
obtainabledata sources.

Prevening crashes by educating motorists should be one of the key focuses of urban road safety
efforts of transporagencies Though the new approaches sought to reduce crash losses by
focusing not only on driver behaviour and crash prevention but alsedoiging injury risk

during crashes, it is important to refine the targeting of appropriate groups to bring driver
behaviour changes. Because most motor vehicle crashes involve driver error, improving driver
behaviour must be the overriding priority.

Earlier studies (Henderson, 1991) have identified the important relationship between
performance (which relates to skills) and behaviour (uiliatoad user does on the road). In

Australia and elsewhere, education and publicity have been most successful fyingodi
behaviour. However, they need todmipledwith strictly enforceabldéaws, directly linked to

safety.The focus of arlier studies Akinyemi,2019 Bil et al., 2019Choudharyet al.,2015)

relating tospatial analysis of crash@ss mainly to studyhe impactof various road types,
employment and population densities on road crast@sever,this research has focused on

finding anappropriate method to refine ttegetingmethodsTheGp at i al t ar get i n g«

has accordingly been developed in thisreseaécls p at i al targetingod6 1 s t
particular actions on a particular spatial area. Spatial targeting is an instrument to help policies
achieve their objectives more efficiently. Good spataitget i ng i s only poss|

and reliabledatg which is easily collectables available.This paper examinethe gender

based spatiaklationship between the socioeconomic status (SES) of the people in the Adelaide
metropolitan postcodes andethumber of drivers involved in the total fatal and serious injury
crashes from those postcodes. The hypothesis is that differentagd-and gender will
influence the driving behaviour of the drivers from those postcodes.

While earlier researchers v focused on understanding factors associated with fatal and
seriousinjury crashes, few studies have explored geospatial analysis of drivers involved in
those crashes. This study is an attempt to il glap.

2. Study location and data

The study ara(Figure 1) Adelaide, is located at 34.55° southern latitude and 138.35° eastern
longitude. Adelaide metropolitan area postcodes were chosen as the spatial unit due to the
availability of crash datawhile the exact location (latitude ardngitude) of crashes are
recaded, theresidential addressf drivers, involved in the crash, irecorded at the postcode

level. The study area cowet585 km2 and includel25 postcodesCrashdataused in this
consists of recorded crashes between 2008 2012 provided by the South Australian
Departmentfor Infrastructureand TransportSocicEconomic data and census datare
sourcedrom the Australian Bureau of Statistics (ABS)
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TheSouth Australia Police (SAPOL) collethe crashdatausingvehicle crash reports, which

are entered int8 A P O Véhigle Collision System (VCS). The reports are then electronically
forwarded to the Road Crash Information Unit of the Department for Infrastructure and
Transport (DIT) for further processing and geocoding.

The Australian Bureau of Statistics (ABS) collects census data once in five yeHrs abaldy
used the 16th Census of Population and Housing data that was collected in 2011.

The number ofecordedfatal and serious injyrcrasheswithin the metropolitan Adelaide
postcodegfrom 2003 to 2012)brokendown based on the gender of the driviershown in
Table 1 It is worth noting that, though this study restricted its analysis to drivers residing
within themetropolitan area, the crash locations could be anywhere i.e., both théhetro

and outside metro areas.

Figure 1: Study Area

Study Area

. Postcodes of Adelaide metro area
Australian States

E Metro_Postalcodes

South Autralia
20 Kilometers

Table 1: Number of crashes recorded within Adelaide Metropolitan postcodes (2003 to 2012)

Males Females
Fatal Crashes Serious Total fatal Fatal Crashes Serious Total fatal
Injuries &serious Injuries &serious
injuries injuries
507 5029 5536 144 2466 2610
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3. Methods andpreliminary analysis

After geocoding all the fatal and serious injury crashes, the first step aaalysehegender
specificerrors.The erroramadeby maleand femalariversare summased for both fatal and
serious injury crashedhe rext stagewasto aggregate the gendesise crash data ahe
postcode levedndrelate it with the easily available census data. The crash database had driver
postcode details for each driver involved in the craBithe male and female drivers involved

in serious and injury crasgare aggregated for all the postcodes in metropolitan Adelaide.
Figure2 showsthe erroramadeby maledrivers involved in serious injury crashésnong the
errorsmadeby mal e dri ver s, (i Undérihe laflugnee tDLU.8%) 6 ( 2 0 %)
and o6fail t o sBardenstudids GAkinso et d.t2@lb)dhowed that many drivers
habitually drive after consuming alcohol and there is a need to eradicate this type of traffic
infraction.

Figure 2: Errors madeby male drivers involved inseriousinjury crashes
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In the case ofemale drivergFigure 3), the three main errors that dominate are (i)inattention
(15%), (ii) o6fail to standdé (10%) and, (iii)
it is not surprising to note that the influence of alcohol or drugdessaprevalenissue for

female drivers. It is even more striking in the case of fatal crashmales, where drivers under

the influence take the top sp(dt7%). Earlier studies (Zhao et al., 20®onso et al. 2016

have also demonstrated that the average speed, inattention@apdsaion standard deviation

were significantly higher under the influence of alcohol.



ATRF 22 Proceedings

Figure 3: Errors madeby female drivers involved in seriousnjury crashes
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4. Regression Analysis
4.1 Selection of Variables

Before OLS regressioanalysis all the logical and easily available explanatory variables are
shortlisted and an exploratory regression analysis was carri¢al selecthe bestperforming

variables The shortlisted variables are listed below.
4.11 Education level

An earlier stud/ (Samiet al.2013) found that uneducated adults havegh mortality rate
Those studies have also shown that crash mortality amongdawation levels ashigher.In
thisstudy,fatal and serioumjury crash data related to drivers with no education or below year

8 qualification are aggregated. Th
4.1.2 Average income

e

aggregat

The 2011 Census collected personal income for all persons aged 15 yeaverariReople
were asked to report their usual weekly income by selecting one of the given income ranges.
By assuming the middle of that range as tpeirsonaincome, the average income for each

postcode was calculatéar both males and females.






