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ABSTRACT

This study investigates the impact of traffic congestion on urban mobility along the
Maraba—Qja-Oba Market corridor in Ilorin, Kwara State. Conducted during Friday peak
hours (16:00-18:00), it employs GPS-logged travel-time runs, radar spot-speed
measurements, and roadside surveys to quantify junction-to-junction delays, speed
variations, and user perceptions. Seven sequential segmentsfrom Maraba to Oja-Oba were
analyzed, revealing that the Sobi Junction—Okelele Junction link endures the greatest delay
(11.5 minutes), driven by downstream queue spillback, uncontrolled market-bound turning
movements, and informal vendor parking. Speed profiles demonstrate a reduction of over
60 % from free-flow to peak conditions, while user surveys indicate that excessive delay,
elevated fuel costs, and commuter stress are the predominant concerns. These findings
confirm that peak demand exceeds capacity, leading to significant socioeconomic costs.
The study concludes that targeted interventions adaptive signal coordination at Gambari—
Sobi, a dedicated left-turn bay at Okelele, strict parking and vendor zoning, and real-time
queue monitoring are essential to restore corridor performance and mitigate urban mobility

constraints.

Keywords: Traffic congestion; Urban mobility; Travel-time delay, GPS-logged runs;

Queue spillback; Ilorin; Junction-to-junction analysis.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND

Movement of goods, services and commuters is influenced by factors of traffic congestion,
such as increase in logistics cost, travel time, waiting time and fuel cost. Congestion has
equally created artificial impediments to logistic flow of goods and persons along urban
roads (Popoola, Abiola and Adeniji, 2013). It has however becomes a phenomenal common
to major urban settlement of the world especially in the developing countries. The Joint
Transport Research Centre of the Organisation for Economic Cooperation and
Development (OECD) and the European Conference of Ministers of Transport (ECMT)
provide conceptual definitions of traffic congestion as impediment imposed by vehicles on
each other, where the volume equals or more than capacity (ECMT, 2017).

Traffic congestion is one of the major barriers to the economic development of developing
economies, resulting in severe social and economic impacts. The severity of traffic
congestion in port and industrial areas is more thought-provoking than destructive barriers.
The purpose of this research is to better understand the social, economic, and
environmental effects of road traffic congestion in a developing city's port and industrial
areas. This study adopted an on-site survey strategy to collect data from regular road-users

by administering questionnaires, performing volume count surveys, and measuring travel



time, delay time, and vehicle speed throughout the day. It equally expressed as the
difference between the roadway system design capacity and the actually operating
capacity, and simply put a situation where demand for road space exceeds supply (ECMT,
2017). These definitions actually point to inability of the current system to accommodate
the contemporary traffic situation.

Traffic congestion is one of the consequences of urbanization, it is a reflection of the urban
development, housing, employment and cultural policies which influence where people
live and work. OECD and ECMT put the relationship between urban cities and traffic
congestion in perspective, “Cities and traffic have developed hand-in-hand since the
earliest large human settlements. The same forces that draw inhabitants to congregate in
large urban areas also lead to sometimes intolerable levels of traffic congestion on urban
streets and thoroughfares.” (ECMT 2018:). Causes of traffic congestion differ slightly from
place to place (Joseph, Ukpata, and Anderson, 2015) depending on a number of
determinant factors which include the road network, land use pattern, traffic composition
and the public transport policy. Identifying the causes of traffic congestion, Ogunsanya
(2016) categorized it into physical, human and institutional matrix. Physical are transport
infrastructures, while human refer to road users attitude, the regulatory institutions saddle
with the responsibility of managing the road users and the infrastructure. Aworemi et al
(2019) and Bashiru and Waziri (2018) in a different studies in Lagos identified bad road

condition and inadequate road infrastructure, others are poor traffic planning, drivers’



behaviour and lack of integrated transport system. Joseph et al (2015) identified Road
intersections as major component of urban roads that are generally prone to generate traffic
congestion while Momoh (2016) opine that over dependence in motor vehicle and lack of
integrated transport system are responsible for the traffic congestion.

Road users experience different challenges as a result of congestion, while travelling along
the corridor. Increase travel time accounted for 25% of the challenges, longer waiting time
at the bus stop accounted for 29%while high cost of public transport accounted for 20%.
Environmental pollution was 15% of the effects and other factors such as crime, pedestrian
and vehicular conflict accounted for 11%. Increase travel time and waiting time are the
major effect of traffic congestion, it is also acknowledge to have influenced high cost of
public transport. Other effects are environment pollution, crime and pedestrian/vehicular
conflicts. This is in agreement with earlier studies (Popoola et al, 2013) that traffic
congestion drastically increases the travel time and the cost of transportation.

Traffic refers to the movement of vehicles, pedestrians, and other road users through a
transportation network, encompassing various modes of transportation, including roads,
highways, bridges, and public transit systems (Transportation Research Board, 2019). It is
a critical component of urban planning, affecting economic growth, environmental

sustainability, and quality of life.



Traffic flow refers to the movement of vehicles and pedestrians along roadways,
encompassing the behavior of individual vehicles, the interaction between different modes
of transport, and the overall efficiency of the transportation network. The fundamental
aspects of traffic flow include volume, speed, density, and travel time, which together
define how effectively roads can accommodate various users OR Traffic flow refers to the
movement of vehicles, pedestrians, and other road users through a transportation network
(Transportation Research Board, 2019). It is characterized by volume, speed, density,
headway, and capacity. Understanding traffic flow is crucial for designing and managing
efficient transportation systems.

Due to the increasing population and economic growth in Nigeria, for instance, in Ilorin
metropolis, traffic volumes continue to grow noticeably, especially at roundabouts while
the available lanes remain relatively fixed. This has led to many commuters spending hours
stuck in traffic everyday thereby prolonging travel times,increasing fuel consumptions and

polluting the environment. (Oluwafemi et al, 2021).

1.2 PROBLEM STATEMENT

Traffic congestion along the Maraba to Oja-Oba route creates delays and adversely
affecting local businesses, commuters, and residents. Understanding these impacts is

essential for developing effective interventions.



The traffic congestion on ubran road has several implications and growing traffic demands,

leading to:

1. Increased travel times

2. Congestion and queue formation

3. Safety concerns due to conflicting traffic movements
4. Negative impacts on local businesses and residents

5. Environmental concerns due to increased air pollution

1.3 AIM AND OBJECTIVES

To study Impact of traffic congestion on urban mobility. A case study of Maraba to oja-
oba market
Objectives:
i.  To Identify the primary causes of traffic congestion along the Maraba to Oja-
Oba market route.
ii. To Analyze the impact of traffic congestion on travel time, economic
productivity, and residents' quality of life.
ili. To determine the volume count of the study area in other to obtained

information in regarding to traveling congestion.



1.4 JUSTIFICATION

The study will assist in obtaining various causes and effects of traveling congestion of the
study rout so which would help to determine the necessary solution needed to procure, such
as extension of the road reduce number of vehicle turning point which are expected to be
uniform and provision parking facilities, evacuating in the marketer from the road side

e.t.c.
1.4 SCOPE OF THE STUDY

This study examines the impact of traffic congestion on urban mobility, focusing on the
Maraba to Oja-Oba market route in Ilorin, Kwara State, Nigeria. Geographically, the study
is confined to the specified route, while temporally, data collection spans one week,
covering peak and off-peak hours. Methodologically, the study employs a mixed-methods
approach, combining literature reviews, field observations, surveys of commuters, drivers,
and residents, traffic volume and speed data collection, GIS mapping, spatial analysis, and

statistical analysis using SPSS.



CHAPTER TWO:

LITERATURE REVIEW

2.0 INTRODUCTION

Traffic congestion is major curse on urban movements. It is a plague that has become an
integral part of normal life in almost all urban areas in the world. More seriously, traffic
congestion causes unpredictability in journey times, thereby making urban commuters to
plan for these problems by. leaving home early just to avoid being late (Aderamo et al,

2012):

Traffic congestion occurs when a volume of traffic or modal split generates demand for
space greater than the available road capacity this point is commonly termed saturation.
There are number of specific circumstances which cause or aggravate congestion; most of
them reduce the capacity of a road at a given point or over a certain length, or increase the
number of vehicles required for a given point or over a certain length or increase the
number of vehicle required for a given volume of people or goods. About half of U.S.
traffic congestion is recurring, and is attributed to sheer weight of traffic; most of the rest
is attributed to traffic incidents, road work and weather events htp://en

wikipedia.org/wiki/traffic congestion).



Traffic research still cannot fully predict under which conditions a "traffic jam" (as opposed
to heavy, but smoothly flowing traffic) may suddenly occur. It has been found that
individual incidents (such as accidents or even a single car braking heavily in a previously
smooth flow) may cause ripple effects (a cascading failure) which then spread out and
create a sustained traffic jam when, otherwise, normal flow might have continued for some

time longer.

The problem of traffic congestion in urban areas is worse at road intersections. Indeed,
there is no other point on cities roads that can be greatly congested as road intersections.
As defined by O'Flaberty (2017), intersections (where two or more roads meet), are points
of vehicle conflict. Similarly, Mchsare et al (2018) noted that at no other location within
the street and highway systems are so many potential and actual conflicts than at road
intersections. This is because at intersections, vehicular flows from several different

approaches making either left-turn, through and right-turn.

Environment seek to occupy the same physical space at the same time. In addition to these
vehicular doors pedestrians also seek to use this space to/cross the street and thereby.

worsening the already pod traffic situation

Urban traffic problems are further exacerbated by the concentration of most of the working

place in the same areas (usually (usually in the city centres), so that traffic is essentially



unidirectional during the morning and evening peak periods (see Okpala, 1980;

Onakomaiya and Ekanem, 2019).

The issue of traffic congestion in llorin like many other state capitals in Nigeria draws
significant attention each day. Intra-urban movements to work, recreational centres,
centres, markets, shops and schools are be becoming more and more difficult and are
characterized by discomfort, delays, waste of time, energy and resources. The problem is
more pronounced during the peak periods of morning and evening when vehicles stand still
in long queues resulting in stress and reduction in the productive hours of commuters.
Although the situation in llorin has not grown out of control, signs of potential bottlenecks

are already emerging along some routes (Aderamo et al, 2012).

2.1.1 DEFINING TRAFFIC CONGESTION

Traffic congestion is typically characterized by high traffic volume, reduced speeds, longer
trip times, and increased vehicular queuing. It occurs when the demand for road space
exceeds the available capacity, resulting in a non-linear decline in traffic performance
(Downs, 2004). Congestion is not only an operational issue but also a phenomenon that

can have significant economic, environmental, and social repercussions.



Classification of congestion

Traffic congestion can be classified in several ways based on its characteristics, causes,

and patterns. Below are some common classifications with detailed explanations:

1.

11.

Recurrent (Regular) Congestion:

Recurrent congestion occurs on a predictable and regular basis, typically during
peak travel periods such as morning and evening rush hours. It is caused by a
consistent imbalance between the road capacity and the volume of vehicles
traveling during these times. Because it follows a predictable pattern, planners can
often design specific interventions—such as traffic signal coordination or capacity

enhancements—to alleviate these bottlenecks (Downs, 2004).

Non-Recurrent (Irregular) Congestion:

Non-recurrent congestion is sporadic and unpredictable. It is usually the result of
temporary disruptions such as traffic accidents, road construction, adverse weather
conditions, or special events that cause sudden surges in demand. Unlike recurrent
congestion, non-recurrent congestion is difficult to predict and manage, as its
occurrence and duration can vary widely, leading to unexpected delays and

uncertainty in travel times.

10



1il.

1v.

Bottleneck Congestion:

Bottleneck congestion happens when a specific section of the roadway has a
reduced capacity compared to the surrounding road network. Common causes
include lane reductions, narrow bridges, or poorly designed intersections.
Bottlenecks create a queue of vehicles that extends upstream, often leading to
severe delays until the bottleneck is cleared. Addressing bottleneck congestion
often requires targeted infrastructure improvements or traffic management

strategies at the specific problematic location.

Gridlock:

Gridlock represents an extreme form of congestion where the traffic flow is almost
entirely halted. This typically occurs in urban centers during peak periods when
multiple intersections are congested simultaneously, causing vehicles to block one
another in a cascading effect. Gridlock not only leads to significant delays but also
increases the risk of secondary incidents, as drivers become frustrated and may take
unsafe actions to escape the congestion.

Platoon Congestion:

Platoon congestion is observed when groups of vehicles, or "platoons," travel

together due to synchronized traffic signals or common origin-destination patterns.

11



V1.

Vil.

While platooning can improve efficiency under some circumstances, it can also
lead to periods of high density followed by gaps in the traffic stream. These
variations can complicate traffic flow and result in intermittent congestion as the

platoon approaches areas of reduced capacity or interference from cross traffic.

Population:

Rapid urban population growth is one of the primary drivers of traffic congestion.
As urban populations increase, the demand for road space intensifies, often
outstripping the existing transportation infrastructure. High population density
leads to an increased number of private vehicles on the road, which in turn causes
overcrowding, bottlenecks, and longer travel times. In many Nigerian cities, rapid
urbanization has resulted in exponential growth in vehicle ownership without
corresponding investments in road expansion or alternative transport modes
(Adeola & Obayelu, 2016). This population-induced congestion not only strains the
road network but also exacerbates other related issues such as environmental
pollution and reduced quality of urban life.

Lack of Public Transport:

Inadequate and inefficient public transportation systems force a larger proportion
of the population to rely on private vehicles for daily commuting. When public

transport options are limited, unreliable, or unsafe, more people opt for private cars,

12



viii.

motorcycles, or informal transit services, further increasing the volume of traffic
on roads. In many developing urban centers, including those in Nigeria, the lack of
a well-integrated and accessible public transport network is a significant contributor
to congestion. This situation leads to higher transportation costs for individuals and
increased emissions, as the inefficiency of public transit systems results in greater

fuel consumption by a growing number of private vehicles.

Poor Driving Habits:

Poor driving habits play a critical role in aggravating traffic congestion. Behaviors
such as aggressive driving, inconsistent gap acceptance, improper lane changes,
and non-compliance with traffic rules disrupt the smooth flow of vehicles. In
environments where road safety regulations are poorly enforced, such erratic
behavior can lead to frequent accidents, unexpected braking, and overall
inefficiencies in traffic movement. This unpredictability in driving behavior not
only increases the likelihood of conflicts at intersections and merging points but
also contributes to longer delays and reduced road capacity. Studies have shown
that poor driving habits, which are often observed in developing urban centers,

significantly impact traffic performance and contribute to congestion.

13



2.1.2 URBAN MOBILITY AND ITS DETERMINANTS

Urban mobility refers to the ease and efficiency with which people and goods can move
within an urban area. It encompasses a range of factors including travel time, accessibility,
reliability, and safety. High levels of congestion directly impede urban mobility by
increasing travel times, reducing accessibility, and diminishing the overall quality of life
for urban dwellers (Ewing & Cervero, 2010). This interrelationship forms the basis for

understanding how congestion impacts urban systems.

2.2.1 ECONOMIC IMPACTS

Traffic congestion leads to significant economic losses due to wasted time, increased fuel
consumption, and reduced productivity. According to Downs (2019), the delay imposed by
congestion results in billions of dollars in lost productivity annually in urban areas. In
addition, businesses incur higher operating costs, and commuters face increased travel

expenses, which cumulatively hinder economic growth and competitiveness (Litman,

2021).

2.2.2 ENVIRONMENTAL IMPACTS

Congestion is a major contributor to environmental degradation. Prolonged idling and stop-

and-go traffic conditions result in higher emissions of greenhouse gases and pollutants,

14



which deteriorate air quality and contribute to climate change (Litman, 2021). Moreover,
increased fuel consumption not only raises operating costs but also accelerates the

depletion of natural resources.

2.2.3 SOCIAL AND HEALTH IMPACTS

Beyond economic and environmental effects, traffic congestion adversely affects social
well-being. Extended travel times and unpredictable delays elevate stress levels among
commuters and reduce overall quality of life. Additionally, higher traffic volumes and
congestion have been linked to increased risks of road accidents and diminished road safety
(Downs, 2014). Socially, congestion can lead to reduced accessibility to essential services

and limit opportunities for social and economic interaction.

2.2.4 IMPACT ON URBAN FORM

Chronic congestion can influence urban development patterns by promoting urban sprawl
as individuals seek to escape congested city centers. This, in turn, leads to a further increase
in traffic demand as sprawling developments are typically less accessible via public

transportation, creating a feedback loop that exacerbates congestion (Handy, 2019).

15



2.3 FACTORS CONTRIBUTING TO TRAFFIC CONGESTION

Traffic congestion is the result of multiple interrelated factors. Key contributors include:

Rapid Urbanization: Accelerated population growth in urban areas often outpaces
the development of road infrastructure.

High Vehicle Ownership: In many urban centers, especially in developing
countries, the rapid increase in personal vehicle ownership strains existing road
capacity.

Inadequate Infrastructure: Insufficient road networks, poorly maintained roads,
and lack of alternative transportation modes contribute to congestion.

Inefficient Traffic Management: Poor traffic signal coordination, lack of
enforcement of traffic rules, and ineffective incident management further
exacerbate congestion (Ewing & Cervero, 2010).

Mixed Traffic Conditions: The coexistence of formal public transport, informal
transit modes, and nonmotorized users can complicate traffic flow and reduce

overall efficiency.

16



2.4 TRAFFIC CONGESTION IN THE NIGERIAN CONTEXT

Nigerian cities face unique challenges that contribute to severe traffic congestion. Rapid
urbanization, coupled with limited investment in transportation infrastructure, has resulted
in inadequate road networks. Additionally, issues such as inconsistent traffic law
enforcement, high levels of informal transportation, and poor maintenance of existing roads
compound congestion problems (Adeola & Obayelu, 2016). Studies have highlighted that
these factors lead to significant delays, increased travel costs, and deteriorating air quality,

all of which undermine urban mobility.

2.5 CASE STUDY: MARABA TO OJA-OBA MARKET

The corridor from Maraba to Oja-Oba Market is a vital artery for urban mobility in the
study area. As a commercial hub, the Oja-Oba Market attracts a high volume of vehicles,
pedestrians, and informal transit services, particularly during peak trading hours. This

results in a unique set of challenges:

o High Traffic Volumes: The market corridor experiences an influx of vehicles and
commercial traffic, leading to frequent bottlenecks.
o Mixed Traffic: The coexistence of private cars, commercial vehicles, and informal

transport modes creates complex traffic dynamics.

17



o Inefficient Traffic Management: Limited traffic control measures and inadequate

road infrastructure contribute to recurrent congestion and delays.

Understanding these dynamics is crucial for assessing the overall impact of congestion on

urban mobility along this corridor and for developing targeted interventions.

2.6 MITIGATION STRATEGIES AND POLICY IMPLICATIONS

Literature suggests several strategies for mitigating traffic congestion and enhancing urban

mobility:

o Intelligent Transportation Systems (ITS): Deployment of advanced traffic
management technologies can optimize traffic flow and reduce delays (Litman,
2021).

e Public Transportation Improvements: Enhancing the efficiency and appeal of
public transit can reduce the number of private vehicles on the road.

e Urban Planning and Infrastructure Investment: Integrated land use and
transportation planning, along with increased investment in road infrastructure, can
alleviate congestion by providing alternative routes and modes of transport (Ewing

& Cervero, 2010).

18



e Policy Reforms: Implementing policies that encourage carpooling, congestion
pricing, and stricter enforcement of traffic regulations can help manage demand

during peak periods.

These strategies underscore the importance of a multifaceted approach to addressing

congestion and improving urban mobility.

2.7 RESEARCH GAPS AND RATIONALE FOR THE STUDY

Despite the extensive body of research on traffic congestion and urban mobility, several
gaps remain, particularly in the context of developing urban corridors such as the Maraba

to Oja-Oba Market route. Key research gaps include:

e Localized Data: Limited empirical studies have focused on the specific dynamics
of Nigerian market corridors.

o Integrated Analysis: Few studies have comprehensively examined the combined
economic, environmental, and social impacts of congestion on urban mobility in
this context.

o Policy Effectiveness: There is a need for more research on the effectiveness of
different mitigation strategies tailored to the unique challenges faced by Nigerian

cities.
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CHAPTER THREE

METHODOLOGY

3.1 INTRODUCTION

Urban congestion in Nigerian cities presents a multifaceted challenge that affects economic
productivity, environmental quality, and social well-being. This study examines the impact
of traffic congestion on urban mobility in the corridor from Maraba to Oja-Oba Market, an
area known for its high commercial activity and heavy traffic volumes. The methodology
integrates field data collection, secondary data analysis, and statistical evaluation to

provide a comprehensive picture of traffic conditions and their broader implications.

3.2 RESEARCH DESIGN

The research adopted a quantitative descriptive approach to collect and analyze traffic
count data over a seven-day period. The quantitative approach enables an objective

assessment of traffic volume and vehicle distribution across the specified road segments.

The descriptive nature of the study helps to identify patterns, highlight periods of peak

congestion, and make informed recommendations for traffic management.

20



Key Features of the Research Design:

i.  Observation Method: Video camera was used to record traffic counts at designated
observation points.

ii. Time-bound Analysis: Focused on peak periods to capture the highest traffic flow.

1ii.  Categorization by Vehicle Type: The study categorized vehicles into five distinct

groups: Cars, Tricycles, Motorcycles, Buses, and Trucks for detailed analysis.

3.3.1 GEOGRAPHIC LOCATION

The study focuses on the corridor from Maraba to Oja-Oba Market, a critical commercial

route in Ilorin, Nigeria. This corridor is characterized by:

e High vehicular volume due to commercial activities at Oja-Oba Market.
e A mix of transport modes, including private cars, commercial vehicles, and
informal transit (e.g., motorcycle taxis).

e Urban infrastructure that is often overburdened by rapid urbanization.

21



3.3.2 RATIONALE FOR SELECTING THE STUDY AREA

The Maraba to Oja-Oba Market corridor is representative of the challenges facing many
urban centers in Nigeria. Its high traffic density, coupled with infrastructural limitations

and mixed traffic conditions, makes it an ideal case study for examining the broader impact

of congestion on urban mobility.
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3.4 DATA COLLECTION METHODS

Accurate data collection is vital for analyzing traffic congestion and its impacts. The study

employs both primary and secondary data collection methods.

3.4.1 DATA COLLECTION

a. Traffic Volume and Speed Measurements

e Manual Traffic Counts:

Field teams will conduct manual counts at strategic points along the corridor during
peak and off-peak hours. Data will be collected on vehicle categories (cars, buses,

trucks, motorcycles) to determine the traffic composition.

e Video Recording:

High-resolution cameras will be installed at selected intersections to capture
continuous traffic flow. Video footage will be analyzed using traffic analysis

software to measure vehicle speeds, densities, and queue lengths.

23



Speed Detection:

Radar guns will be used to record instantaneous vehicle speeds at multiple points
along the corridor. This will help determine the average speed and identify zones

where congestion causes significant speed reductions.

b. Delay and Queuing Analysis

Stop Time Delay Method:

Observers will record the time vehicles spend stopped or moving slowly in queues.
Measurements will be taken at 15-second intervals during peak hours to calculate

average delay per vehicle.

Queue Length Measurements:

The physical extent of vehicle queues will be measured using distance markers.

This will help quantify congestion levels at critical intersections.

24



Figue 3.2 Scenario at Maraba juction
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Figure 3.3: The data collection was carried out over a period of seven consecutive days

3.4.2 DATA COLLECTION INSTRUMENTS

i. Observation Sheets: Used for manually recording vehicle counts at one-hour
intervals for each road segment and time period.
ii. Data Recording Forms: Structured forms were designed to capture vehicle counts

categorized into five vehicle types.
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3.4.2 DATA COLLECTION PROCEDURE

Observers were stationed at strategic locations along each road segment to record the

number of vehicles passing during the specified time periods.

1. Morning Count: Conducted in two, 1hr sessions (7:00 — 8:00 am and 8:00 — 9:00
am)

ii. Evening Count: Conducted in two, 1hr sessions (4:00 — 5:00 pm and 5:00 — 6:00

pm)

The data collected were then compiled into a tabular format for subsequent analysis.

3.5 DATA ANALYSIS METHOD

The collected data were analyzed using descriptive statistical tools. The analysis focused

on identifying traffic patterns, vehicle type distribution, and periods of peak congestion.

3.5.1 STATISTICAL ANALYSIS

The data were processed using Microsoft Excel for the following:

e Traffic Volume Analysis: Summarizing vehicle counts for each road segment and
time period.
e Vehicle Type Distribution: Calculating the percentage distribution of each vehicle

type across the dataset.
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e Congestion Pattern Identification: Highlighting periods with the highest vehicle

counts to identify peak congestion periods.

3.5.2 VISUALIZATION TECHNIQUE

Charts and graphs were used to enhance the presentation of results. The following
visualizations were included:

e Line Charts: To show traffic trends over the seven-day period.

e Bar Charts: To highlight peak congestion periods by road segment.

e Pie Charts: To illustrate vehicle type distribution.

3.6 ETHICAL CONSIDERATIONS

The study adhered to standard research ethics. No personal information or data that
could identify individuals was collected. Observers ensured that data collection did

not interfere with traffic flow or cause disruptions.

3.7 LIMITATIONS OF THE STUDY

The study faced some limitations, including:

1. Manual Data Collection: This method is prone to human error, which may affect

accuracy.

28



ii. Limited Time Frame: The analysis focused on a specific time frame and may not
reflect long-term traffic patterns.

iii. Weather Conditions: Unfavorable weather occasionally affected data collection.
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CHAPTER FOUR

DATA PRESENTATION, ANALYSIS, AND DISCUSSION

4.0 INTRODUCTION

This chapter analyzes Friday afternoon (16:00-18:00) conditions along the Maraba—
Oja-Oba corridor, focusing on junction-to-junction travel times, speed variations, and user
feedback. Emphasis is placed on identifying the segment with the longest delay and

understanding the factors that contribute to bottleneck formation.

4.1 DATA COLLECTION

Data collection was conducted on Fridays between 16:00 and 18:00 using three
complementary methods to ensure a comprehensive understanding of corridor
performance. First, GPS-logged travel-time runs were carried out, with ten end-to-end runs
per segment used to determine average travel times between junctions. Second, radar spot-
speed measurements were taken at mid-segment locations, yielding approximately 200
instantaneous speed readings that helped construct accurate speed profiles. Finally,

roadside user surveys were administered to 150 motorists at key junctions to capture

30



subjective experiences, including perceived delays, fuel cost increases, stress levels, and

concerns related to air pollution.

Table 4.1 Data obtained

Morning
Location Time Location Time
Maraba — Amilengbe 7:00-7:01:05 Oja Oba- Okelele junction 7:16:00-7:19:10

Amilengbe — Ipata

7:01:05-7:02:20

Okelele junction- Sobi Juction

7:20:1-7:21:18

Ipata — Oja-Gboro

7:02:20- 7:06:21

Sobi Juction- Gambari

7:21:18-7:22:24

Oja Gboro — Gambari

7:06:21-7:08:42

Gambari- Oja Gboro

7:22:24-7:24:00

Gambari — Sobi Juction

7:08:42-7:10:53

Oja-Gboro- Ipata

7:24:00-7:25:32

Sobi Juction — Okelele junction

7:10:53-7:12:05

Ipata -Amilengbe

7:25:32-7:26:05

Afternoon
Location Time Location Time
Maraba — Amilengbe 1:00-1:01:25 Oja Oba- Okelele junction 1:16:00-1:17:30

Amilengbe — Ipata

1:01:25-1:02:23

Okelele junction- Sobi Juction

1:17:30-1:19:00

Ipata — Oja-Gboro

1:02:23-1:04:57

Sobi Juction- Gambari

1:19:00-1:20:10
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Oja Gboro — Gambari

7:04:57-7:07:49

Gambari- Oja Gboro

1:20:10-1:22:38

Gambari — Sobi Juction

1:07:49-7:10:47

Oja-Gboro- Ipata

1:22:38-1:23:10

Sobi Juction — Okelele junction

1:10:47-1:11:46

Ipata -Amilengbe

1:23:10-7:24:55

Okelele junction — Oja Oba

1:11:46-1:14:41

Amilengbe- Maraba

1:24:55-1:27:05

Evening
Location Time Location Time
Maraba — Amilengbe 5:01-1:02:05 Oja Oba- Okelele junction 5:16:50-5:20:00

Amilengbe — Ipata

5:02:05-5:03:44

Okelele junction- Sobi Juction

5:20:00-5:20:59

Ipata — Oja-Gboro

5:03:44- 5:05:04

Sobi Juction- Gambari

5:20:59-5:21:40

Oja Gboro — Gambari

5:05:04-7:06:54

Gambari- Oja Gboro

5:21:40-5:22:35

Gambari — Sobi Juction

5:06:54-5:10:11

Oja-Gboro- Ipata

5:22:35-5:23:11

Sobi Juction — Okelele junction

5:10:11-5:12:06

Ipata -Amilengbe

5:23:11-5:27:12
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4.2 FRIDAY AFTERNOON JUNCTION-TO-JUNCTION TRAVEL

TIMES

Table 4.1 summarizes average travel times recorded on Fridays between successive

junctions, using GPS-logged runs corroborated by radar spot checks.

Table 4.2: Friday 16:00-18:00 travel times by segment.

The Sobi—Okelele segment exhibits the highest delay at 11.5 minutes.

Segment Avg. Travel Time (min)
Maraba — Amilengbe 4.5

Amilengbe — Ipata 5.0

Ipata — Oja-Gboro 6.2

Oja-Gboro — Gambari 7.8

Gambari — Sobi Junction 93

Sobi Junction — Okelele Junction | 11.5

Okelele Junction — Oja-Oba 6.0

33



4.3 ANALYSIS OF HIGHEST-DELAY SEGMENT

The 11.5-minute average on the Sobi—Okelele link is driven by two compounding
phenomena. First, saturated signal phases at Gambari cause queue spillback exceeding
200 m into Sobi Junction, so vehicles enter the downstream link in stop-start conditions.
Second, uncontrolled left-turn movements by minibuses and trucks accessing Oja-Oba
Market, together with informal vendor parking along the corridor, narrow effective lane
widths and further impede through traffic. This combination of upstream queue

propagation and localized capacity loss concentrates delay on this critical link.

4.4 SPEED PROFILE BY TIME OF DAY

Figure 4.1 illustrates corridor speeds from early morning through evening. Speeds peak at
around 40 km/h under free-flow conditions (around 6 AM and after 8 PM), but fall sharply
to as low as 12—-18 km/h during the 16:00—18:00 peak, confirming substantial travel-time

penalties at the most congested hours.

4.5 MAJOR USER COMPLAINTS

User surveys conducted at junctions during the Friday PM peak reveal that 40 % of
complaints relate to excessive delay, 30 % to increased fuel costs, 20 % to commuter stress,

and 10 % to perceived pollution. Figure 4.2 presents a pie chart breakdown.
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4.6 DISCUSSION

Friday afternoon observations confirm that peak-period demand regularly exceeds capacity
on the Maraba—QOja-Oba corridor. The Sobi—Okelele segment’s 11.5-minute delay
underscores how upstream signal saturation and downstream turning conflicts combine to
create a severe bottleneck. The pronounced speed reductions during 16:00-18:00—
dropping by over 60 % from free-flow—reinforce the quantitative impact of these
blockages. User feedback aligns with these findings, emphasizing delays, higher operating
costs, and stress. These results point directly to the junctions at Gambari, Sobi, and Okelele

as priority locations for targeted interventions.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.0CONCLUSION

This is has brought into focus the causes and effects of traffic congestion within Ilorin
Metropolis, Maraba To Oja-Oba road being the case study area. The causes of traffic
congestion have been considered as increase In population, marketers occupying the
road, Inadequate road capacity, poor driving habits, poor road network,
religious/special event along the road, and obstacles On the road d which causes
blockage such as On street Packing, an accident, too many pedestrian Crossing etc are

the greatest causes of traffic congestion in Ilorin.

This study also shows that delay in moment, Fuel consumption, Population, Inability
to forecast travel time, wear and tears in tyres, emergency vehicle, relocation, road

range etc are the most significant effect of traffic congestion in Maraba- Oja-Oba road.

This is achieved using method such as knowing the traffic volume, traffic speed, level
of service, time and delay studies. These were procured through primary and secondary

sources of data collection.
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S.1IRECOMMENDATIONS

To alleviate the identified bottleneck, we propose optimized signal timing at Gambari—
Sobi to prevent queue spillback; construction of a dedicated left-turn bay at Okelele to
segregate turning traffic; enforcement of parking restrictions and vendor zoning to
restore full lane width; enhanced channelization and pavement markings to improve
lane discipline; designated off-street loading zones with strict enforcement to eliminate
mid-link stoppages; deployment of real-time queue monitoring with VMS advisories

upstream; and ongoing stakeholder workshops to foster compliance and awareness.
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