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Abstract

Erosion poses a significant threat to urban infrastructure, particularly in rapidly
developing regions with inadequate environmental planning. This study investigates
erosion control techniques aimed at protecting infrastructures in the Offa Garage area
beside Ero-Omo Health Center in llorin, Kwara State. The research adopts a mixed-
method approach involving field surveys, photographic documentation, oral interviews,
and structured questionnaires to assess the causes, effects, and mitigation strategies
related to erosion in the study area. Data gathered from 65 respondents indicate that the
major causes of erosion include inadequate drainage systems, improper waste disposal,
non-channelization of stormwater, and illegal structures obstructing natural
watercourses. The effects identified range from reduced commercial activities and socio-
economic disruption to property damage and infrastructural instability. The study
highlights that the most effective control measures, as recommended by respondents,
include constructing adequately sized drainage channels, prohibiting waste dumping in
water paths, and enforcing urban planning regulations. This research underscores the
need for integrated erosion management strategies that combine engineering solutions
with community engagement and government policy enforcement. The findings provide
actionable insights for urban planners, engineers, and policymakers in developing

resilient infrastructure and safeguarding vulnerable urban environments.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

Erosion is a major environmental issue affecting both urban and rural areas, leading to
significant land degradation, infrastructural damage, and economic losses. It is primarily
caused by natural forces such as rainfall, wind, and surface runoff, but human activities
like deforestation, poor drainage systems, unregulated land use, and improper
construction practices have intensified its effects (Ighodalo et al., 2020). In many
developing countries, rapid urbanization without adequate planning has led to increased
soil exposure and loss, resulting in the formation of gullies, sediment deposition in
waterways, and the destruction of roads, bridges, and buildings. Erosion affects
agricultural productivity by removing the fertile topsoil, increases the risk of flooding
due to sediment accumulation in drainage channels, and threatens human settlements by
undermining the foundations of structures. In highly populated areas, these effects can
lead to costly infrastructural repairs, loss of property, and displacement of communities.
Governments and urban planners worldwide are continuously seeking effective erosion
control measures to minimize its impact, as failure to address erosion issues could lead to

long-term environmental and socio-economic consequences.

llorin, the capital of Kwara State, is particularly vulnerable to erosion due to its tropical
climate, characterized by intense seasonal rainfall and a lack of well-structured drainage
networks (Balogun et al., 2021). The expansion of roads, buildings, and other
infrastructure without proper soil stabilization measures has contributed to increased

runoff and sediment displacement (Salami et al., 2020). Erosion not only damages



infrastructure but also leads to loss of arable land, destruction of property, and increased
risk of flooding (Olaniyan et al., 2021).

One of the most affected areas in the vicinity of Ero-Omo Health Center. The area has
witnessed significant erosion-related challenges, including road degradation, building
foundation failures, and blocked drainage systems, which negatively impact mobility,
economic activities, and public health (Fashola et al., 2020). Without effective
intervention, the continuous expansion of gully erosion in this area could lead to more
severe damage, posing a threat to both public and private infrastructure (Bello et al.,
2020).

Erosion control measures have been implemented in various parts of Nigeria, including
bioengineering techniques, construction of reinforced drainage systems, and the use of
geotextiles to stabilize the soil (Lawal et al., 2020). However, the effectiveness of these
measures varies based on site-specific conditions such as soil type, hydrological patterns,
and maintenance practices (Oluwaseun et al., 2021). Evaluating the suitability and
efficiency of these control measures in Ilorin West is necessary to develop sustainable
solutions that can protect infrastructure and enhance environmental resilience (Adebisi et
al., 2023).

This study focuses on assessing the effectiveness of existing erosion control techniques
in Offa Garage and exploring more sustainable solutions to mitigate further infrastructure
damage. By examining erosion patterns, evaluating current mitigation strategies, and
proposing improved interventions, this research will contribute to informed decision-
making for urban planning and environmental management in Ilorin and other erosion-

prone areas in Nigeria (Okonkwo et al., 2020).



1.2 Problem Statement

The Offa Garage area beside Ero-Omo Health Center faces a severe environmental
challenge due to erosion, triggered by poor drainage systems, uncontrolled runoff, and
soil degradation, resulting in infrastructural damage, gully formation, sediment
deposition, and structural instability that threatens transportation, economic activities,
and public safety, with rapid urbanization and inadequate land management practices
exacerbating the problem and underscoring the need for effective evaluation and

implementation of erosion control techniques to ensure infrastructure sustainability.
1.3 Justification of the Study

This study is crucial in addressing the significant environment and infrastructural
challenge posed by erosion, particularly along Ero-Omo Health Center Road. The
escalating rate of soil degradation and structural instability of roads and buildings
necessitates a comprehensive evaluation of erosion control measure. Infrastructure
failure due to erosion results in increased maintenance costs, disrupted transportation
networks, and heightened risks of accidents and flooding. By integrating geotechnical
and hydrological evaluations, this research provides a scientific basis for assessing
erosion control methods, generating empirical data on the effectiveness of structural and
bioengineering techniques. The findings will offer practical recommendations for urban
planners, engineers, and policymakers, ultimately improving living conditions for local
communities by mitigating reduced accessibility, repair costs, health risks, and

environmental hazards. This study will serve as a foundation for future research and



practical interventions, contributing to sustainable urban development in Ilorin West and

other erosion-prone regions in Nigeria.
1.4 Aim of the study
Aim:

To control erosion techniques for protecting infrastructures

1.5 Objectives of the study
The objectives are:

i. To identify and determine the major causes responsible for erosion incidents in the
study area.

ii.  Effects of erosion in the infrastructure

iii.  Suggest possible solutions to the problem.

1.6 Scope of the Study

This study focuses on evaluating erosion control techniques in Kwara State, specifically
in Offa Garage beside Ero-Omo Health Center. The research will assess the causes,
extent, and impact of erosion in the area, as well as the effectiveness of various control

measures such as drainage systems, vegetation cover, and structural reinforcements.

The study will include soil analysis, hydrological assessments, and structural evaluations
to determine the factors contributing to erosion. Field surveys and stakeholder interviews
will be conducted to gather data on erosion patterns and control measures. The study is



geographically limited to Offa Garage but will incorporate best practices from other

regions for comparison.
1.7 Description of the study

The study is conducted in Offa Garage, llorin West, Kwara State, a rapidly urbanizing

area prone to severe erosion.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Preamble

Erosion is a natural process that involves the detachment, transport, and deposition of
soil and rock materials by agents such as water, wind, and gravity (Morgan, 2009).
However, human activities such as deforestation, poor land management, and
urbanization have significantly accelerated erosion rates, leading to severe environmental
and infrastructural challenges (Pimentel et al., 2013). Across the world, soil erosion is
responsible for land degradation, reduced agricultural productivity, increased
sedimentation in water bodies, and damage to roads, buildings, and drainage systems
(Lal, 2019). In urban settings, the lack of proper stormwater management and inadequate
erosion control techniques often result in infrastructure failures and economic losses
(Poesen et al., 2019).

In Nigeria, erosion is a widespread problem, particularly in areas with heavy seasonal
rainfall and poor drainage infrastructure (Igbokwe et al., 2008). States such as Anambra,
Enugu, and parts of Kwara have experienced severe gully erosion, which has led to road
collapses, building failures, and displacement of communities (Ofomata, 2001). llorin,
the capital of Kwara State, is one of the urban centers where rapid development without
proper land-use planning has contributed to increased erosion risks (Ogunbode et al.,
2021). In particular, the Offa Garage area beside Ero-Omo Health Center has been
significantly affected, with visible signs of road degradation, drainage blockages, and
foundation failures in nearby buildings (Adeyemi & Olalekan, 2019).



Erosion control techniques play a crucial role in mitigating the adverse effects of soil
displacement. Various engineering and biological methods have been employed to
manage erosion, including the construction of drainage systems, use of retaining walls,
afforestation, and application of geotextiles (Hudson, 1995). However, the effectiveness
of these techniques varies depending on site-specific factors such as soil type, rainfall
intensity, land slope, and maintenance practices (Lal et al., 2008). In Nigeria, many
erosion control projects have failed due to inadequate planning, poor maintenance, and
lack of community participation (Salami & Afolabi, 2020).

2.2 Causes and Effects of Erosion in Urban Areas
2.2.1 Causes of Erosion in Urban Areas

Erosion in urban areas results from a combination of natural factors and human
activities, both of which accelerate soil displacement and degradation. The major causes

of urban erosion include:
2.2.1.1 Rainfall and Surface Runoff

Rainfall intensity and frequency play a crucial role in soil erosion. In tropical regions
such as Nigeria, heavy and prolonged rainfall generates high surface runoff, which
removes topsoil and weakens the foundation of roads and buildings (Adeyemi &
Olalekan, 2019). When rainfall exceeds soil infiltration capacity, water accumulates and
flows over land, leading to rill and gully erosion (Balogun et al., 2021). In llorin West,
poor drainage systems worsen the effects of rainfall, as water collects in streets and

erodes unprotected surfaces (Fashola et al., 2020).



2.2.1.2 Poor Drainage Infrastructure

Inadequate or poorly designed drainage systems contribute significantly to urban erosion.
When stormwater is not effectively channeled, it erodes road surfaces, weakens building
foundations, and leads to flooding (Obafemi & Lawal, 2020). In Offa Garage, llorin
West, many drainage channels are either too narrow, improperly constructed, or clogged
with debris, preventing efficient water flow and increasing erosion risks (Ogunbode et
al., 2021).

2.2.1.3 Deforestation and Vegetation Loss

Vegetation plays a vital role in stabilizing soil and reducing erosion. Trees and grasses
slow down surface runoff, enhance soil permeability, and bind soil particles together
(Blanco et al., 2008). However, urban expansion often leads to deforestation, as land is
cleared for construction and roads. The removal of natural vegetation exposes soil to

direct impact from raindrops, increasing erosion vulnerability (Afolabi et al, 2020).
2.2.1.4 Uncontrolled Urbanization and Poor Land Use Planning

Rapid urbanization without proper land-use planning is a major driver of erosion in
developing cities (Hudson, 1995). In llorin, increasing population pressure has led to
unregulated construction, expansion of paved surfaces, and land encroachments, which
disrupt natural drainage systems (Adekunle et al, 2020). Improper siting of buildings on
erosion-prone slopes further exacerbates soil instability and contributes to infrastructure

failures .



2.2.1.5 Soil Type and Topography

Soil properties and land slope influence erosion severity. Sandy and silty soils are more
susceptible to erosion due to their low cohesion and high permeability (Morgan, 2009).
In contrast, clay soils, though more compact, can still experience erosion if subjected to
excessive surface runoff. In Illorin West, the combination of poorly consolidated soil and
undulating terrain has created an environment where erosion is frequent and severe
(Okonkwo et al., 2020).

2.2.1.6 Poor Waste Management

Improper disposal of solid waste can exacerbate erosion problems by blocking drainage
channels and redirecting surface runoff onto vulnerable areas (Pimentel & Burgess,
2013). In llorin West, the accumulation of plastic waste, sand, and debris in storm drains
has led to overflow and uncontrolled water movement, which accelerates erosion
(Olaniyan et al., 2021).

2.2.1.7 Road and Construction Activities

Unregulated excavation and construction projects contribute to erosion by destabilizing
soil structure and creating exposed surfaces (Lal, 2019). The use of heavy machinery,
removal of topsoil, and inadequate compaction of embankments all increase the
likelihood of soil displacement. In Offa Garage, ongoing road construction projects
without sufficient erosion control measures have led to increased sediment transport

during rainfall events (Fashola et al., 2020).
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2.2.2 Effects of Erosion in Urban Areas

The consequences of erosion in urban environments are far-reaching, affecting

infrastructure, economy, environment, and public health. The key effects include:
2.2.2.1 Damage to Roads and Transportation Networks

Erosion weakens road surfaces, creates potholes, and leads to road collapse in extreme
cases (Boardman & Poesen, 2019). In llorin, unpaved roads in erosion-prone areas
become impassable during rainy seasons, disrupting transportation and increasing
vehicle maintenance costs (Adeyemi & Olalekan, 2019).

2.2.2.2 Building and Structural Failures

Foundation erosion is a critical issue in urban areas. When soil around buildings is
washed away, structural integrity is compromised, leading to cracks, tilting, and even
collapse (Ofomata, 2001). In Offa Garage, several buildings near erosion-prone areas

have experienced foundation failures due to continuous soil loss (Balogun et al., 2021).
2.2.2.3 Increased Flooding and Water Pollution

Sediment from eroded land is often washed into rivers, lakes, and drainage channels,
reducing their capacity to manage stormwater (Blanco & Lal, 2008). This leads to
frequent urban flooding, which damages property and poses health risks to residents.
Additionally, erosion transports pollutants such as heavy metals and pesticides into water

bodies, deteriorating water quality (Obafemi & Lawal, 2020).
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2.2.2.4 Loss of Arable Land and Reduced Agricultural Productivity

Urban expansion and erosion reduce the availability of fertile land for agriculture.
Topsoil, which contains essential nutrients for plant growth, is often lost to erosion,
leading to decreased agricultural yields (Pimentel & Burgess, 2013). In peri-urban areas
of llorin, soil degradation due to erosion has made farming less viable (Ogunbode et al.,
2021).

2.2.2.5 Increased Maintenance and Rehabilitation Costs

Erosion-induced damage to infrastructure results in high repair and maintenance costs for
governments and private property owners (Salami & Afolabi, 2020). Roads require
frequent resurfacing, buildings need reinforced foundations, and drainage systems must

be continually cleared of sediment (Adebisi et al., 2023).
2.2.2.6 Public Health and Safety Hazards

Erosion can create hazardous environments, particularly when deep gullies form near
residential areas (Hudson, 1995). These gullies pose risks of accidents, including vehicle
crashes and pedestrian falls. Additionally, stagnant water in erosion-affected areas
becomes a breeding ground for disease-carrying mosquitoes, increasing the prevalence of

malaria and other vector-borne diseases (Adekunle & Bello, 2020).
2.2.2.7 Socioeconomic Disruptions

Erosion-related damage affects local economies by disrupting businesses, reducing
property values, and increasing the financial burden on residents (Okonkwo et al., 2020).
In Offa Garage, businesses near erosion-prone areas face reduced customer access and

increased costs for road repairs and flood mitigation (Adeyemi & Olalekan, 2019).

12



CHAPTER THREE
METHODOLOGY

3.1 MATERIALS

The materials used in this study were selected to facilitate comprehensive field surveys,
hydrological assessments, and structural evaluations of erosion control measures in Offa
Garage beside Ero-Omo Health Center. Standard testing methods, including those
specified by the American Society for Testing and Materials (ASTM), were adhered to

for accurate and reliable results.
3.1 DATA COLLECTION METHODS

The data collection approach which was adopted is the descriptive field survey where
questionnaire was administered to the respondent.

The questionnaires were administered using a list of the inhabitants of the environment
and those that erosion have sent parking from the environment where the overflowing
water in the drainage is causing a great havoc to the people. A total of 100 samples were
obtained to which the questionnaires were administered. A total of 65 were completed
and return.

The questionnaires were filled by the people residing in the area this includes teacher,
Okada rider, the market women and men.

The questionnaire consists of 8 questions and was divided into two sections. In Section
A, general questions about the respondent were asked. In Section B, question relating to
the causes, effect and control measure of the erosion were asked. The entire questions are

close ended questions.
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Question 1-3 in Section A asked the people residing in the areas location, Age
and Education background.

Question 4-6 in Section B is related to the view of people on the cause, effect
and into measure of erosion. A respondent was asked to grade each question and scale of
1 to 5. ‘1’ correspond to the location of the respondent, ‘2’ correspond to the age of the
respondent, ‘3’ correspond to educational background of the respondent, ‘4’ correspond
causes of erosion, ‘5’ correspond to effect erosion, ‘6’ correspond to the control measure
of erosion.

The concept that related to the erosion exact and the solution are choosing from
the literature review and these include lack of inadequate drainage, dumping of refuse
along the line drain. Illegal structure non-channelization and the solution to it are
provision of drainage with adequate capacity of the drains, removal of illegal structure on
erosion plain, prohibition of dumping of refuse along drainage channel. Construction of
embankment to raise river bank. The rational of asking the above question in the format
discussed above is because it gave greater charity into which state of development of the
erosion and the criteria for finding solution to the effect of the flood that leads to erosion

damages. The question will help to achieve the objective of the problem research work.

3.2 PHOTOGRAPHIC DOCUMENTATION
The selected area was visited and the picture of the causes and effect of rainfall
disasters in the selected affected area was taken with digital camera to establish pictorial

evidence of the causes and effect of the case study.
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3.3 ORAL INTERVIEW
It is conducted to ascertain the structural and non-structural measure adopted to
control flooding and erosion incidences, the presence state of the facilities in place and to

know how the effective are measure.

3.4 FIELD SURVEY MATERIALS

The materials used to carry out this research work includes: Measuring Tape,
Ranging Poles used for measuring gully dimensions (depth, width, and length),
Camera/Drone used for capturing images of erosion sites for documentation and
comparative analysis, Notebook and Field Data Sheets used for recording field

observations, measurements and community responses.

15



CHAPTER FOUR

40 PRESENTATION AND ANALYSIS OF RESULT
Selected Area Number of Number of % Of respondent
distributed questionnaires
questionnaires received
Ero-Omo Road 30 25 38.5%
llorin-Ajasse-1po 25 15 23.1 %
Road
Yashikira Road 25 15 23.1%
Kilanko Road 20 10 15.3%
Total 100 65 100%
Table 4.1: Analysis of Questionnaire
Age (year) Number of respondents Total number of age | % Score
A B C D
20-30 5 3 7 3 18 27.7%
31-40 6 2 0 3 11 16.9%
41-50 8 4 6 3 21 32.3%

16




Above 50 6 6 2 1 15 23.1%
Total 25 | 15 | 15 10 65 100%
Table 4.2: Age of Respondent
A Ero-Omo Road
B llorin-Ajasse-Ipo Road
C Yashikira Road
D Kilanko Road

25

20

15

10

(€]

20-30

31-40

41-50 Above 51

FIGURE 4.1: Age Grade
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A bar chart of Age of respondent

Table 4.2 shows the Age Grade of respondent. Out of the total numbers of 65

respondents, 18 respondents which represent 27% of the population are between 20-30

year, 11 respondents which represent 16.9% of the population are between 31-40 years,

21 respondents which represent 32.3 % of the population are between 41-50 year while

the remaining 15 respondents which represent 23% of population are above 51 years.

Qualification Number of Respondent Total number of % Score
Quialification
A B C D

WAEC 8 4 6 3 21 32.3%
OND 6 6 2 1 15 23.1%
HND/BSC 6 2 0 3 11 16.9%
OTHER 5 3 7 3 18 27.7%
Total 25 15 15 10 65 100%

Table 4.3 Educational Background of Respondents

The table above shows the educational background of the respondents. 21

respondents which represent 32.3% of the population are WAEC holders, 15 respondents

which represent 23.1 % of the population are OND holder, and 11 respondents which

represent 16.9% of the population are HND/BSC holder while the remaining 18

respondents which represent 27.7% of the population are other qualification holder.

18
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FIGURE 4.2: Educational background of the respondents.

A bar chart of number of qualifications obtained by the respondents

OTHERS

Figures 4.2 show that a total number of 21 have WAEC qualification which

considered as the lowest qualification required for this study. This indicate that the

majority of the respondents have adequate qualification required for the information

about the evaluation of erosion control techniques for protecting infrastructure in Ero-

Omo Health center road in llorin, Kwara State.
4.1 POSSIBLE CAUSES OF EROSION IN ERO-OMO HEALTH CENTER
AREA IN ILORIN, KWARA STATE.

The causes of erosion/gully are represented in Table 4.4 and Figure 4.3.

Causes of erosion

Number of respondents

%o Score

Inadequate drainage

14

28%
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Dumping of refuse along the 22 44%
lined drain
Non-channelization 10 20%
Illegal structure 4 8%
Total 50 100%

Table 4.4: Possible Causes of Erosion in Ero-Omo Health Center Area in llorin,

Kwara State.

Lack of Adequate Drainage Dumping of Refuse along the Non-Channelization lllegal structure
lined drain

25

20

15

10

(€]

Figure 4.3: The cause of erosion in the Study Area

Table 4.4 shows that 28% of the respondents claimed that erosion is caused by
lack of inadequate drainage, 44 % of the respondents claimed that erosion is caused by
dumping of refuse along the lined drain which is the principle causes of gully. 20% of
the respondents claimed that erosion is caused by non-channelization while the
remaining 8 % claimed that erosion is caused by illegal structure.

20




4.2 EFFECT OF EROSION IN THE STUDY AREAS
Table 4.5 and Figure 4.4 stated out the effect of erosion in the

study area by

respondents.
Effect of erosion Number of respondents % Score
Reduction in the rate of customer 15 30%
patronage
Hindering of socio-economic 20 40%
development
Damaging of properties 15 30%
Total 50 100%
Table 4.5: Effect of Erosion in the Study Areas
25
| [CATEGORY
NAME], [VALUE]
20
B Reduction in the
rate of customer u Damaging of
patronage, [VALUE] properties, [VALUE]
15
10
5
0
reduction in the rate of Hindering of Socio-economic damaging of properties
customer patronage development
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Figure 4.4  The Effect of Erosion

Table 4.5 shows that erosion has effect in almost all human activities and their
belongings in the study area. 30% of the respondents claimed that gully results to the
reduction in the rate of customer patronage in the study area, 40% of the respondents
claimed that erosion hindering socio-economic development of the area while the
remaining 30% claimed that erosion cause damages of properties.

4.3 CONTROLS OF EROSION IN THE STUDY AREAS

The Table 4.6 presents suggestions for erosion control in Ero-Omo Health Center Road

in llorin, Kwara State.

Control measure Number of respondents % Scores
Provision of adequate capacity of 14 28%
drains
Prohibition of dumping of refuse 22 44%
along drainage channel
Removal of illegal structure on flood 10 20%
plains.
Construction of embankment to raise 4 8%
river bank
Total 50 100%

Table 4.6: Control Measure of Erosion in the Study Area

22
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Figure 4.5: Control Measure of flood

Table 4.6 show that 28% of the respondents recommended the provision of adequate
drainage to eradicate erosion problem in the study area, 44% of the respondents
recommended the prohibition of dumping of refuse along drainage channel for
eradication of erosion problem, 20% of the respondents recommended the removal of
illegal structure as a way of controlling erosion while the remaining 8% of the
respondent suggest the construction of embankment to raise river bank.

Plate 4.1 Study Area
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From the responses of the respondent, we therefore concluded that there is
frequent erosion in Ero-Omo Health Center Road, llorin Kwara State, this erosion is
seasonal i.e., it comes whenever there is raining season.

The result obtained indicated that gully usually occurred due to the following

events:

X Dumping of refuses along the lined drain
<> Inadequate Drainage

X Non- Channelization

< lllegal Structure

On the other hand, it was also indicated that erosion incident has major effect
such as reduction in the rate of customer patronage, hindering of socio-economic
development and damaging of properties in the study area. Therefore, we concluded that
the major cause of erosion is dumping of refuse along the lined drains and Inadequate
drainage. Also, there is no doubt that erosion hindered the development of the study
areas.

52 RECOMMENDATION

This research work made the following recommendation to help the federal
government of Nigeria, Kwara State government and the entire people of Kwara State
indecision making; some of the recommendations are stated as follows:

1. The State Government should improve on the construction of drainage,
because lack of drainage can affect the road of Kwara State and the day-to-
day activities of the study area.

2. The State Government should encourage most of the manufacturing
companies to assist in building new drainage and renovation of existing ones.

3. The Government should prohibit the act of dumping refuse along drainage

channel.
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The Government should construct adequate embankment to raise the river
bank.

Law should be made by government to against the construction of illegal
structure on erosion plains.
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