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ABSTRACT

Road Traffic Accident§RTAs) are common occurrences on Nigeria roads and Ibadan is not an
exception. Noravailability of facilities to take the injured to the nearest hospitals necessitated this
study. The study looked at the role played by DerResponsive Transportation Sgst in Road
Traffic Accidents in part of lbadan with a view to reduce deaths caused by the inability of the
available system on ground to rescue the injured from the scene of the accidents to the nearest
hospitals for immediate first aid or outright treattheThe aim is to locate an accident scene, the
nearest hospital and the shortest route to the hospital with facilities to treat the victims. The study
adopted Remote Sensing and GIS methods to acquire both primary and secondary data and used
ArcGIS 10.3 sftware for the processing of the data and performed geospatial analyses to produce
information for a Decision Support System. Twenty three hospitals and eleven accident scenes were
considered. The hospitals have the basic facilities to take care ofsvigtiRoad Traffic Accidents
within the study area. The study revealed that
the study area occur on the Dual carriage ways while the remaining 36.36% occurred on the single
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lane roads. The travel distaxcrange from 1.Km to 3.3Km between one of the accident scenes and
twelve of the hospitals. The number of hospitals available to attend to the RTA victims within an
accident scene are between 0 and 6 when a distance of 1Km is considered and canwiéh more
increase in the travel distance but should rather be shorter because of danger in travelling farther with
injured victims. There are also overlaps because of the distribution of the accident scenes and the
hospitals in the study area.
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1. INTRODUCTION

In demaneresponsive public transportation system, fellow traveler groups have been
established for applicants based on spatial concepts and tools of GIS and also forwgach gro
according to itsd members and their paths,
based on dynamic routing, the fellow passenger group has been gathered from their origins
and has been moved to their destinations through optimal route [1Jmdkement and
transport of people and goods is spatial by its very nature. Thus, geospatial fundamentals of
transport systems need to be adequately considered in transport models. However, driven by
recent conceptual, methodological and technical develofanéhe need for an integrated
approach is obvious. The potential of Geographical Information Systems (GIS) for transport
modeling was examined. Three fields of transport modeling were identified where the spatial
perspective can significantly contribute a more efficient modeling process and more
reliable model results, namely, geospatial data, disaggregated transport modelsaledothe
gecvisualization [2].

At least three major innovation paths were identified. First, ICT (Information and
Communication Technologies) has not only changed the way people and goods are moved,
but also what was known about this mobility. Secondly, the required Intelligent
Transpotation Systems (ITS) rely on accurate data and-pefflorming communication,
management and analysis components, each with a distinct spatial[Bht{dit as found in
the work of [2]. Thirdly, within the transport modeling community, a paradigmaiticfstm
aggregated models, with the Festep Model (FSM) as the most prominent example to
activity-based and micrscale models, can be observed [2].

The advantages of Demafksponsive Transportation include but not limited to
reducing traffic congesin, CO, emissions, air pollution, accidents, financial costs, and other
environmental damages. Demand responsive transport services are planning computer
systems in charge of the assignment and sct
different vénicles available for these purposes [Bjavel requests are generated by demand
generators by each traveller. Each of the requests specify the origin and destination points for
a journey [6]. This is shown in this study as the hospitals are the origits @md the Road
Traffic Accidentsd points as the destinatio
evacuation to avoid fatalities due to time wastage in taking the victims to the nearest medical
facility.

[7] opined that for over four decades history of computer simulation in traffic analysis,
the system has developed from a research tool of limited group of experts to a widely used
technology in the research, planning, demonstration and developmentiofsysfems.
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The five driving forces behind this development are the advances in traffic theory, in
computer hardware technology and in programming tools, the development of the general
information infrastructure, and the society's demand for more detamalysis of the
consequences of traffic measures and plans. The basic application areas of simulation have
mainly remained the same, but the applications have grown in size and complexity. The
applications of parallel computing and GIS databases are gbthe latest trends traffic
systems simulationRoad traffic accidents (RTAs) according to [8] have emerged as an
important public health issue which needs to be tackled by a-distiplinary approach. He
went further to submit that the trend in RT#juries and death was becoming alarming in
countries like India which accounts for the number of fatal and disabling road accident
happening daypy-day and is a real public health challenge for all the concerned agencies to
prevent it. The approach to plement the rules and regulations available to prevent road
accidents is often ineffective and hkbkarted. This is why GIS is adopted for this study as
another alternative disciplinary approach to evacuate the injured to the nearest first aid centre
or hospital which is the main aim of this study. Ibadan just like any other city in the
developing world experiences road traffic accidents on dailg bdsether disabling or fatal.

Most countries have a multidisciplinary approach to traffic planning artidesign as
it is done by psychologists, engineers, doctors, sociologists, vehicle experts, etc. and that
lessons could be learnt from the eminent guidelines and good practices for good behaviour on
the roads practiced in developed countries where safetierliness and discipline are
ingrained in the citizens. Drivers should learn to show consideration and respesetuate
drivers and pedestrians so that our roads become shfer [8

Crashes, in addition to playing a major role in health effect, immpoeany direct and
indirect costs to the society. The problem is more prevalent in developing countries, such that
crashes account for a primary cause of death. The study looked at the impact of road crashes
on the increase of the value added of the tramsgertor. At the end of the study, it was
concluded that the results of estimating the model indicates that one percent increase in the
number of accidents, decreases the growth rate of value added of the transport sector by 0.054
percentage point [9]. Ral Traffic Accidents in Ibadan had created a lot of untold hardships
on the households where the breadwinners had been lost to crashes on these roads and had
consequently reduced the values added to the sector in recent years due to unstahle econo
situdions in the country.

In a research conducted by [10], it was concluded that motoroyaiercycle,
motorcyclevehicle and vehicleehicle crashes were the lead types and resulted in 38.9, 37.5
and 14.9% of the total of 855 deaths recorded within theogbesf study in Imo State,
Southeastern Nigeria. [10] further stated that private cars, minibuses and taxis accounted for
most of the accidents with 94.7% of the total accidents. The type of vehicle, the class of the
victim or how the RTA occurred is notmsidered in this study but getting the victims to the
nearest hospital for first aid or treatment as the case may be or in case of fattahigythe
corpse to the morgu&he inadequate postash care is dwelled upon by this study because
injured victims are treated few minutes after a crash. Road Traffic Accidents have become a
normal and reoccurring phenomenon in Nigeria which constitutes a menace in modern times.
Nations of the world have suffered from varying degrees of road accidents, the deyelopi
countries clearly dominates with Nigeria having the second highest rate of road accidents
among 193 ranked countries of the world. Deaths from reckless driving are the third leading
cause of death in Nigeria [11].
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Figure 1. Composite map of the Study Area
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Nevertheless, a speed limit for vehicles varies from country to country depending on its
applications, types of roads and environment. A speed limit is described as the pace of
moving vehicles at a given time frame as #pst by traffic law. It is the maximum legal
speed a vehicle can travel under ideal conditions. Speed Limits for various categories of
vehicles are expressed in km/hr. However, the speed limit is not applicable in all, we have
common sense speed limit. @oding to Federal Road Safety Commission (FRSC)
established by the Federal Government of Nigeria to regulate the activities of vehicles on
Nigerian roads created the common sense speed limit depending on the situation for example
when road is defectiveravhen the weather is bad. The speed limit for vehicles in Km/hr is
given in Table 1.

Table 1.Speed limits for vehicles in km/hr

S/IN Types of vehicles 212)?1\:\('3 ﬁ‘pcé?gg) Highway Express way
1. Motor cycle 50 50

2. Private cars 50 80 100

3. Taxi & Buses 50 80 90

4. Tankers & Trailers 45 50 60

5. | Tow Vehicle while towing 45 45 45

6. | Tow Vehicle Not towing 50 60 70

Source: Federal Republic of Nigeria Official Gazette, 2012.

The study area is part of Ibadan. It lies within longitude® 36 20. 9 5B® and
39.4380 east of t hrdlatudesrein wa T M2 216001 Erva nld8 5
north of the Equator. It falls within Akinyele in the northern part, Lagelu in the eastern part
and Ibadan North in the western part. The epaqulation could not be ascertained but the
population of Ibadan is estimated at 3,800,000 people according to [12]. The study area has
the Nigeria premier university, University of Ibadan, the premier National Television Station
in Africa, the popular Caza House which used to be the tallest building in the country. The
map of the study area is shown in Figure 1.

2. MATERIALS AND METHOD S

For any GIS work, the first step is identifying the entities in the study area which will
form the basic features of interest in the application under review. It is believed that whatever
is not relevant to the application under review is not an entitgtovelata model was adopted
for this study [13]. This forms the basis of the entities that were digitized from the imagery
used for the study. The materials used for the study included the georeferenced Ikonos
Imagery of the study area with a resolutionlddm acquired from the Office of Surveyor
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General of the Federation (OSGOF), Abuja which served as secondary data set. The study
area boundary, rail line, water body, forest area, roads were digitized from the imagery and
attribute information of the enigs attached to the tables using ArcGIS 10.3 software.
Relational database was adopted for the study. The locations of hospitals that can handle cases
involving RTA victims and accidentsd hotspot
3.0m accuracy. Tése were added to the ArcGIS 10.3 environment for further geospatial
analyses by exploiting the analytical capabilities of the software used for the study.

Figure 2. konos Imagery of the Study Area
Source: OSGOF, Abuja

3. ANALYSES AND RESULTS

Analyses were carried out on the created relational database that include but not limited
to spatial and attribute queries, routing, statistical analyses showing the distribution of the
RTAs spots in the study area.



World Scientific New408(2018)1-17

3. 1. Analysis 1: Spatial Query

A spatial query provides a means of referring to spatial data or its properties in order to
identify the appropriate spatial or nepatial information being requested. Spatial queries
involve a range of spatial data types and properties. Either or botbpttial and attribute
data may be utilized in the query to produce a result that can be either spatial, textual or both.
Queries may involve points, lines, polygons, or a combination. Spatial queries Eaatbes
Based Queries, Randgased Queries andComplex Queries[14]. Spatial query was
performed to find out Road Traffic Accidents that occur on Dual Carriage ways and the
Single Lane roads in the study area.

Query 1. Figure 3 shows the result of the RTAs that occur along the Dual carriage ways in

the study area. The map of the result is as shown in Figure 4. Those mostly involved are the

t axi cabs also called AMicrao and sults i mcks |
explosions and a lot of people are burnt beyond recognition and some lead to fatality.
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Figure 3. Result of Road Traffic Accidents that occur on Dual Carriage ways
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Figure 4. Map of Road Traffic Accidents that occur on Dual Carriage ways




