AN EMPIRICAL INVESTIGATION INTO THE CAUSES AND EFFECT OF SOIL EROSION IN OVIA NORTH EAST LOCAL GOVERNMENT AREA OF EDO STATE
ABSTRACT
This research work was designed to examine the causes and effect of soil erosion in Ovia North East Local Government Area of Edo State. Five (5) research questions were formulated and questionnaires were administered to one hundred (100) respondents in order to gather data for the research. Results showed that agricultural activities lead to soil erosion, improper soil management cause erosion, deforestation lead to erosion etc. Recommendations were made and it include that; sustainable soil management systems must be developed to reduce further degradation and restore the productivity of the eroded land. Also, the management options to reduce the soil loss are to implement conservation measures and/or to change the crop to be planted. Soil conservation methods including terraces and bunds as well as semi-permeable structures like grass strips should be used as barriers to holdback runoff and sediment carried with it. Agronomic measures like contour plowing have the advantage to reduce runoff and soil loss.

CHAPTER ONE

INTRODUCTION

1.1 Background To The Study

Erosion is recognized as one of the world's most serious environmental problems (Pimentel et al., 2005, Shiferaw and Holden, 2009). Globally, about 80% of the current degradation of agricultural land is caused by soil erosion (Angima et al., 2003). Erosion by water, at a global scale, is the main soil degradation process in agricultural areas (Bewket and Sterk 2002). It generates strong environmental impacts and major economic losses from decreased agricultural production and from off-site effects on infrastructure and water quality by sedimentation processes (Zinabu et al., 2002; Daba, 2003; Haregeweyn et al., 2005; Amsalu et al., 2007).

Erosion creates severe limitations to sustainable agricultural land use, as it reduces on-farm soil productivity and causes food insecurity (Tadesse, 2001; Sonneveld, 2002; Beshah, 2003, Moges and Holden, 2006, Bewket, 2007). In most developing countries human activity triggers these losses (Mohammad et al., 2001, Belyaev et al., 2004, Bewket and Sterk, 2005, Hurni et al., 2005). This is associated with rapid population growth, inadequate attention to the basic natural resources (soils, water and vegetation), and the need to maximize production to meet the needs of the growing population (Shiferaw and Holden, 2009, 2000, Bewket, 2002, Feoli et al., 2002). This situation is more serious in poor developing countries where subsistence production predominates. The average farmer who cultivates one hectare of food crops and keeps some livestock, is nowadays dependent on natural conditions and cannot tolerate further deterioration of soil productivity (Sonneveld and Keyzer, 2003). Increasing population, intense land cultivation, uncontrolled grazing, and deforestation often lead to, or exacerbate, soil erosion (Tadesse, 2001 and Bewket, 2002). These factors undermine agricultural productivity and frustrate economic development efforts, especially in developing countries where there is heavy land dependence (Shiferaw and Holden, 2000) in low external-input farming systems.

1.2 Statement Of The Problem
Erosion is considered as one of major land degradation process in Ovia North East Local Government Area of Edo State which is also the main source of environmental deterioration. It creates negative impacts on agricultural production, infrastructure and water quality (Vrieling, 2006).  Erosion is also the natural phenomenon (geological process) which is caused by natural force; it can be more accelerated when the process is influenced by human activities (human-induced erosion). It is considered that the accelerated erosion is a serious global problem and widely recognized (de Graaf, 2006). With the accelerated erosion, it can affect agronomic/biomass productivity (on-site effect) and flooding, sedimentation of reservoirs, siltation of agriculture field and decrease of water quality downstream (off-site effects). The two important agents of erosion are wind and water (Hudson, 2006).

The study area is located in Ovia North East Local Government Area, Edo State. This area is an intensive agricultural areas in Edo State for years now. The conversion of the tropical rain forest to agricultural system has been taking place. With the increasing population, the cultivation in the mountainous area has been taking place. The primary forest is replaced by the maize, plantain, paw-paw, yams, and other crop types. The removal of natural forest and vegetation cover in steep slope and followed by improper land use practices have led to the various land degradation problems in the area. Each year during the rainy season a lot of topsoil is eroded and the agricultural lands are affected. On the other hand; the eroded soil and sediments which are transported by the surface runoff affect the downstream cultivation land.

1.3 Purpose Of The Study
The purpose of this study is to have clear understanding of the causes and effect of erosion in Ovia North East Local Government Area, Edo State.

The specific objectives are:

1) To identify the practices that accelerates erosion in the study area.

2) To discuss the perception of the people in relations to the effect of erosion on the agricultural potentials and performance of the communities in Ovia North East.

1.4 Research Question
(i)  Do agricultural activities lead to erosion?

(ii) Does deforestation lead to erosion?

(iii) Does improper soil management cause erosion?

(iv) Is urbanization a major effect on erosion processes?

(v) Does climate change contribute to erosion problem? 

1.5 Significance Of The Study

This study helps to know the extent at which the resident of Ovia North East participate in unhealthy activities that lead to erosion in the area. It will also provide the information about the major causes of erosion in the study area.

It will enlighten the general public on the ways erosion can be control/reduced in the study area.

It will serve as a source of information to government and the ministry of environments on steps to take in tackling the menace of erosion in the study area. It will also provide information to the local government authority on the causes and effect of erosion and ways to solving the problem of erosion in Ovia North East.   

1.6 Scope Of The Study
The study is set out to determine the causes and effect of erosion in Ovia North East Local Government Area of Edo State. Therefore, the study is restricted to five communities in the area of study. The communities include: Ekiadolor, Ovbiogie, Iguedaiken, Iguikhinmwin and Iyowa community. Respondents include farmers, students, teachers, civil servants, youths, and drivers.

1.7 Definition Of Terms
Soil Erosion:- “The wearing away of the land surface by physical forces such as rainfall, runoff water, wind, ice, temperature change, gravity.

Wind erosion: Is a major geomorphologic force, especially in arid and semi-arid regions.

Exfoliation: Is a type of erosion that occurs when a rock is rapidly heated up by the sun.

Vegetation: Is the interface between the atmosphere and the soil.

Deforestation: The continuous felling of trees without replanting.

CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1
INTRODUCTION

This Chapter presents the review of related literature on the Effect of Soil Erosion in emerging urban area of Afuze Local Government Area of Edo State.

2.2
SOIL EROSION


According Adeniyi, (2008), soil erosion is the weathering away of topsoil caused by water, wind or tillage. Pesticides and other chemicals can get trapped in soil, polluting streams and rivers as the soil breaks apart. Soil erosion can also lead to mudslides and floods, negatively affecting the structural integrity of buildings and roadways. Over time, abusive farming and agricultural tilling processes can result in nutrient degradation -- the decline in soil quality. This type of erosion depletes organic matter in soil, making it less suitable for planting and harvesting crops or for the natural production of vegetation.


Soil erosion refers to the wearing away of a field's topsoil by the natural physical forces of water and wind. It can be a slow process. It is relatively unnoticed or can occur at an alarming rate, causing serious loss of topsoil (Adeniyi, 2000)


Soil compaction, low organic matter, loss of soil structure, poor internal drainage, salinisation and soil acidity problems are other serious soil degradation conditions that can accelerate the soil erosion process. 


Soil erosion is an important social and economic problem and an essential factor in assessing ecosystem health and function. Soil erosion is one of the naturally occurring problems in soils. 


It will affect all landforms. Soil erosion may also happen through forces associated with farming activities such as tillage. Topsoil, which is rich in organic matter, high fertility and soil life, is relocated elsewhere "on-site" where it builds up over time or is carried "off-site" where it fills in drainage channels. Soil erosion reduces cropland productivity (Adeniyi & Omojola, 2000)


Soil erosion contributes to the pollution of adjacent watercourses, wetlands and lakes. 


Soil Erosion, whether it is by water, wind or tillage, involves three distinct actions – soil detachment, movement and deposition. Accelerated erosion is largely the consequence of human activity. The primary causes are tillage, grazing, and cutting of timber. The rate of erosion can be increased by activities other than those of humans. Fire that destroys vegetation and triggers erosion has the same effect (Adeniyi, 2008).
2.3
SOIL EROSION AS A GLOBAL PROBLEM


Erosion is a major problem affecting soils all over the world. The rapid growth of the world’s population has resulted in increased cultivation of land. This puts more pressure on land and leads to soil losing its structure and cohesion, which means that it can be eroded more easily (Adeoye, 2008). 


Heavy farming machinery can also ‘compact’ soil, which causes water to run straight off the surface after rain, taking soil particles with it, instead of infiltrating into the soil. The total land area subjected to human-induced soil degradation is estimated at about 2 billion ha. Of this, the land area affected by soil degradation due to erosion is estimated at 1100 Mha by water erosion and 550 Mha by wind erosion. 
2.3.1 Gravity Erosion


Mass-Wasting is the down-slope movement of rock and sediments, mainly due to the force of gravity. Mass-wasting is an important part of the erosional process, as it moves material from higher elevations to lower elevations where transporting agents like streams and glaciers can then pick up the material and move it to even lower elevations. Mass-wasting processes are occurring continuously on all slopes; some mass-wasting processes act very slowly. 


Slumping happens on steep hillsides, occurring along distinct fracture zones, often within materials like clay that, once released, may move quite rapidly downhill. 


Surface creep is the slow movement of soil and rock debris by gravity which is usually not perceptible except through extended observation. 

2.3.2
WATER-BORNE SOIL EROSION 


The rate and magnitude of soil erosion by water is controlled by the following factors: 

a) Rainfall and Runoff 

b) Soil Erodibility 

c) Slope Gradient and Length 

d) Cropping and Vegetation 

e) Tillage Practices 

6. Rainfall and Runoff 


The greater the intensity and duration of a rainstorm, the higher the erosion potential. The impact of raindrops on the soil surface can break down soil aggregates and disperse the aggregate material. Lighter aggregate materials such as very fine sand, silt, clay and organic matter are easily removed by the raindrop splash and runoff water. Soil movement by rainfall (raindrop splash) is usually greatest and most noticeable during short-duration, high-intensity thunderstorms (Alakpodia, 2008).


Surface water runoff occurs whenever there is excess water on a slope that cannot be absorbed into the soil. Reduced infiltration due to soil compaction, crusting or freezing increases the surface runoff and soil erosion. Runoff from agricultural land is greatest when compared with other land areas. 

2.3.3
Soil Erodibility 


Soil erodibility – susceptibility of soil to agent of erosion - is determined by inherent soil properties e.g., texture, structure, soil organic matter content, clay minerals, exchangeable cations and water retention and transmission properties. Climatic erosivity includes drop size distribution and intensity of rain, amount and frequency of rainfall, run-off amount and velocity, and wind velocity. Important terrain characteristics for studying soil erosion are slope gradient, length, aspect and shape. Ground cover exerts a strong moderating impact on dissipating the energy supplied by agents of soil erosion. Soil erodibility is an estimate of the ability of soils to resist erosion, based on the physical characteristics of each soil. 

Texture is the principal characteristic affecting erodibility, but structure, organic matter and permeability also contribute. Generally, soils with faster infiltration rates, higher levels of organic matter and improved soil structure have a greater resistance to erosion. 


Sand, sandy loam and loam-textured soils tend to be less erodible than silt, very fine sand and certain clay-textured soils. Tillage and cropping practices that reduce soil organic matter levels, cause poor soil structure, or result in soil compaction, contribute to increases in soil erodibility. The formation of a soil crust, which tends to "seal" the surface, also decreases infiltration. 

2.3.4
SLOPE GRADIENT AND LENGTH 


The steeper and longer the slope of a field, the higher the risk for erosion. Soil erosion by water increases as the slope length increases due to the greater accumulation of runoff. 


Consolidation of small fields into larger ones often results in longer slope lengths with increased erosion potential, due to increased velocity of water, which permits a greater degree of scouring (carrying capacity for sediment). 

2.3.5
CROPPING AND VEGETATION 


The potential for soil erosion increases if the soil has no or very little vegetative cover of plants and/or crop residues. 


Plant and residue cover protects the soil from raindrop impact and splash, tends to slow down the movement of runoff water and allows excess surface water to infiltrate. The erosion-reducing effectiveness of plant and/or crop residues depends on the type, extent and quantity of cover (Badwen, 2007). 


The effectiveness of any protective cover also depends on how much protection is available at various periods during the year, relative to the amount of erosive rainfall that falls during these periods. 


Crops that provide a full protective cover for a major portion of the year (e.g., alfalfa or winter cover crops) can reduce erosion much more than can crops that leave the soil bare for a longer period of time (e.g., row crops), particularly during periods of highly erosive rainfall such as spring and summer (Christaller, 2003). 

2.4.6
TILLAGE PRACTICES 


The potential for soil erosion by water is affected by tillage operations, depending on the depth, direction and timing of plowing, the type of tillage equipment and the number of passes. Minimum till or no-till practices are effective in reducing soil erosion by water. Tillage and other practices performed up and down field slopes creates pathways for surface water runoff and can accelerate the soil erosion process. 

2.4
FORMS OF WATER EROSION 


The major forms of water-borne soil erosion are: 

a) Sheet Erosion 

b) Rill Erosion 

c) Gully Erosion 

d) Bank Erosion 

1)
Sheet Erosion: Sheet erosion is the movement of soil from raindrop splash and runoff water. It typically occurs evenly over a uniform slope and goes unnoticed until most of the productive topsoil has been lost. Deposition of the eroded soil occurs at the bottom of the slope or in low areas. Lighter-coloured soils on knolls, changes in soil horizon thickness and low crop yields on shoulder slopes and knolls are other indicators. 

2)
Rill Erosion: Rill erosion is the removal of soil by concentrated water running through little streamlets, or headcuts. Detachment in a rill occurs if the sediment in the flow is below the amount the load can transport and if the flow exceeds the soil's resistance to detachment. As detachment continues or flow increases, rills will become wider and deeper. Rill erosion mainly occurs as a result of concentrated overland flow of water leading to the development of small well-defined channels. These channels act as sediment sources and transport passages, leading to soil loss. 

3)
Gully Erosion: Gully erosion is “the removal of soil or soft rock material by water, forming distinct narrow channels, larger than rills, which usually carry water only during and immediately after rains”. Gully erosion is an advanced stage of rill erosion. 


A gully is a distinct channel, carved into a hill slope or valley bottom by intermittent or ephemeral runoff. Such channels are carved where the force exerted by flowing water – a function of its mass and velocity – exceeds the subsoil’s resistance. Gully erosion results in significant amounts of land being taken out of production and creates hazardous conditions for the operators of farm machinery. 

4)
Bank Erosion: Bank erosion is the wearing away of the banks of a stream or river. This is distinguished from erosion of the bed of the watercourse, which is referred to as scour. Natural streams and constructed drainage channels act as outlets for surface water runoff and subsurface drainage systems. Bank erosion is the progressive undercutting, scouring and slumping of these drainage ways. 



There are three main processes that cause bank erosion (scour, mass failure and slumping), and it is essential to determine which are operating at any particular site because the management required to slow or prevent them may differ. Bank scour is the direct removal of bank materials by the physical action of flowing water and is often dominant in smaller streams and the upper reaches of larger streams and rivers. Mass failure, which includes bank collapse and slumping, is where large chunks of bank material become unstable and topple into the stream or river in single events. Mass failure is often dominant in the lower reaches of large streams and often occurs in association with scouring of the lower banks. 

2.5
EFFECTS OF WATER EROSION ON SITE


The main on-site impact is the reduction in soil quality which results from the loss of the nutrient-rich upper layers of the soil, and the reduced water-holding capacity of many eroded soils. The breakdown of aggregates and the removal of smaller particles or entire layers of soil or organic matter can weaken the structure and even change the texture. Textural changes can in turn affect the water-holding capacity of the soil, making it more susceptible to extreme conditions such as drought. Crop emergence, growth and yield are directly affected by the loss of natural nutrients and applied fertilizers. Seeds and plants can be disturbed or completely removed by the erosion. Organic matter from the soil, residues and any applied manure is relatively lightweight and can be readily transported off the field, particularly during spring thaw conditions. Pesticides may also be carried off the site with the eroded soil. Soil quality, structure, stability and texture can be affected by the loss of soil. 

2.6
EFFECTS OF WATER EROSION OFF-SITE 


In addition to its on-site effects, the soil that is detached by accelerated water or wind erosion may be transported considerable distances. This gives rise to 'off-site problems'. Water erosion’s main off-site effect is the movement of sediment and agricultural pollutants into watercourses. This can lead to the silting-up of dams, disruption of the ecosystems of lakes, and contamination of drinking water. In some cases, increased downstream flooding may also occur due to the reduced capacity of eroded soil to absorb water. Sediment can accumulate on down-slope and contribute to road damage. Sediment that reaches streams or watercourses can accelerate bank erosion, obstruct stream and drainage channels, fill in reservoirs, damage fish habitat and degrade downstream water quality. 


Pesticides and fertilizers, frequently transported along with the eroding soil, contaminate or pollute downstream water sources, wetlands and lakes. Rapid bank erosion leads to loss of valuable land, reduced water quality as sediment and nutrients enter the stream, as well as threatening infrastructure such as roads, bridges and buildings. Stream bank erosion is the dominant source of sediment in many river systems. 

2.7
WIND-BORNE SOIL EROSION 


Wind erosion is the detachment and transportation of soil particles by wind when the airstream passing over a surface generates sufficient lift and drag to overcome the forces of gravity, friction and cohesion. Once a particle has been dislodged from the surface, it may be transported in suspension or by saltation or by surface creep. Loss of topsoil by wind erosion over a relatively short time period can significantly decrease soil fertility and crop yield. 

The rate and magnitude of soil erosion by wind is controlled by the following factors: 

1. Soil Erodibility 

2. Soil Surface Roughness 

3. Climate(wind patterns, precipitation, frost action) 

4. Unsheltered Distance 

5. Vegetative Cover 

6. Topography (exposure, elevation, terrain roughness, localised funnelling of wind) 

7. Cultural practices (cultivation,vegetation depletion). 

2.7.1
Soil Erodibility: Very fine soil particles are carried high into the air by the wind and transported great distances (suspension). 


Fine-to-medium size soil particles are lifted a short distance into the air and drop back to the soil surface, damaging crops and dislodging more soil (saltation). Larger-sized soil particles that are too large to be lifted off the ground are dislodged by the wind and roll along the soil surface (surface creep). The abrasion that results from windblown particles breaks down stable surface aggregates and further increases the soil erodibility. 

2.7.2
Soil Surface Roughness: Soil surfaces that are not rough offer little resistance to the wind. However, ridges left from tillage can dry out more quickly in a wind event, resulting in more loose, dry soil available to blow. Over time, soil surfaces become filled in, and the roughness is broken down by abrasion. This results in a smoother surface susceptible to the wind. 

2.7.3
Climate: The speed and duration of the wind have a direct relationship to the extent of soil erosion. Soil moisture levels are very low at the surface of excessively drained soils or during periods of drought, thus releasing the particles for transport by wind. 

2.7.4
Unsheltered Distance: A lack of windbreaks (trees, shrubs, crop residue, etc.) allows the wind to put soil particles into motion for greater distances, thus increasing abrasion and soil erosion. Knolls and hilltops are usually exposed and suffer the most. 

2.7.5
Vegetative Cover: The lack of permanent vegetative cover in certain locations results in extensive wind erosion. Loose, dry, bare soil is the most susceptible; however, crops that produce low levels of residue (e.g., soybeans and many vegetable crops) may not provide enough resistance. In severe cases, even crops that produce a lot of residue may not protect the soil. 

2.8
EFFECTS OF WIND EROSION 


Wind erosion damages crops through sandblasting of young seedlings or transplants, burial of plants or seed, and exposure of seed. Crops are ruined, resulting in costly delays and making reseeding necessary. Plants damaged by sandblasting are vulnerable to the entry of disease with a resulting decrease in yield, loss of quality and market value. Soil drifting is a fertility-depleting process that can lead to poor crop growth and yield reductions in areas of fields where wind erosion is a recurring problem. 


Continual drifting of an area gradually causes a textural change in the soil. Loss of fine sand, silt, clay and organic particles from sandy soils serves to lower the moisture-holding capacity of the soil. Also, soil nutrients and surface-applied chemicals can be carried along with the soil particles, contributing to off-site impacts. In addition, blowing dust can affect human health and create public safety hazards. 

Tillage Erosion 

Tillage erosion is the redistribution of soil through the action of tillage and gravity. It results in the progressive down-slope movement of soil, causing severe soil loss on upper-slope positions and accumulation in lower-slope positions. This form of erosion is a major delivery mechanism for water erosion. Tillage action moves soil to convergent areas of a field where surface water runoff concentrates. Also, exposed subsoil is highly erodible to the forces of water and wind. 

Tillage erosion has the greatest potential for the "on-site" movement of soil and in many cases can cause more erosion than water or wind. 

The rate and magnitude of soil erosion by tillage is controlled by the following factors: 

1. Type of Tillage Equipment 

2. Direction 

3. Speed and Depth 

4. Number of Passes 

Type of Tillage Equipment 

Tillage equipment that lifts and carries will tend to move more soil. As an example, a chisel plow leaves far more crop residue on the soil surface than the conventional mold board plow but it can move as much soil as the mold board plow and move it to a greater distance. Using implements that do not move very much soil will help minimize the effects of tillage erosion. 

Direction: Tillage implements like a plow or disc throw soil either up or down slope, depending on the direction of tillage. Typically, more soil is moved while tilling in the down-slope direction than while tilling in the up-slope direction. 

Speed and Depth: The speed and depth of tillage operations will influence the amount of soil moved. Deep tillage disturbs more soil, while increased speed moves soil further. 

Number of Passes: Reducing the number of passes of tillage equipment reduces the movement of soil. It also leaves more crop residue on the soil surface and reduces pulverization of the soil aggregates, both of which can help resist water and wind erosion. 

Effects of Tillage Erosion 

Tillage erosion impacts crop development and yield. Crop growth on shoulder slopes and knolls is slow and stunted due to poor soil structure and loss of organic matter and is more susceptible to stress under adverse conditions. Changes in soil structure and texture can increase the erodibility of the soil and expose the soil to further erosion by the forces of water and wind. 

Conservation Measures 

Soil conservation is the preventing of soil loss from erosion or reduced fertility caused by over sage, acidification, salinization or other chemical soil contamination. 

Soil conservation is about solving the problems of land degradation, particularly soil erosion. Soil conservation is fundamentally a matter of determining a correct form of land use and management. 

Soil conservation can be defined as the combination of the appropriate land use and management practices that promotes the productive and sustainable use of soils and, in the process, minimizes soil erosion and other forms of land degradation. Slash-and-burn and other unsustainable methods of subsistence farming are practiced in some lesser developed areas. A sequel to the deforestation is typically large scale erosion, loss of soil nutrients and sometimes total desertification. Techniques for improved soil conservation include crop rotation, cover crops, conservation tillage and planted windbreaks and affect both erosion and fertility. 

Notable Methods of Soil Erosion Control: 

( Contour ploughing. 

( Terracing or terrace farming. 

( Keyline design. 

( Perimeter runoff control. 

( Windbreaks. 

( Cover crops/crop rotation. 

( Soil-conservation farming. 

( Salinity management. 

Other Causes of Soil Erosion

As mentioned above, the predominant causes of soil erosion are either related to naturally-occurring events or influenced by the presence of human activity. Some of the principal causes of soil erosion include:

Rain and rainwater runoff: In a particular heavy rain, soil erosion is common. First of all, the water starts to break down the soil, dispersing the materials it is made of. Typically, rainwater runoff will impact lighter materials like silt, organic matter, and finer sand particles, but in heavy rainfall, this can also include the larger material components as well.

Farming: When land is worked through crops or other agricultural processes, it reduces the overall structure of the soil, in addition to reducing the levels of organic matter, making it more susceptible to the effects of rain and water. Tilling in particular, because it often breaks up and softens the structure of soil, can be a major contributor to erosion. Farming practices that reduce this activity tend to have far less issues with soil erosion.

Slope of the land: The physical characteristics of the land can also contribute to soil erosion. For example, land with a high hill slope will perpetuate the process of rainwater or runoff saturation in the area, particularly due to the faster movement of the water down a slope.

Lack of vegetation: Plants and crops help maintain the structure of soils, reducing the amount of soil erosion. Areas with less naturally-occurring flora may be a hint that the soil is prone to erosion.

Wind: Wind can be a major factor in reducing soil quality and promotion erosion, particularly if the soil’s structure has already been loosened up. However, lighter winds will typically not cause too much damage, if any. The most susceptible soil to this type of erosion is sandy or lighter soil that can easily be transported through the air.

Some of the greatest effects of soil erosion include:

Loss of topsoil: Obviously, this is the biggest effect of soil erosion. Because topsoil is so fertile, if it is removed, this can cause serious harm to farmer’s crops or the ability to effectively work their land.

Soil compaction: When soil under the topsoil becomes compacted and stiff, it reduces the ability for water to infiltrate these deeper levels, keeping runoff at greater levels, which increases the risk of more serious erosion.

Reduced organic and fertile matter: As mentioned, removing topsoil that is heavy with organic matter will reduce the ability for the land to regenerate new flora or crops. When new crops or plants can’t be placed successfully in the area, this perpetuates a cycle of reduced levels of organic nutrients.

Poor drainage: Sometimes too much compaction with sand can lead to an effective crust that seals in the surface layer, making it even harder for water to pass through to deeper layers. In some ways, this can help erosion because of the densely packed soil, but if it perpetuates greater levels of runoff from rainwater or flooding, it can negatively impact the crucial topsoil.

Issues with plant reproduction: When soil is eroded in an active cropland, wind in particular makes lighter soil properties such as new seeds and seedlings to be buried or destroyed. This, in turn, impacts future crop production.

Soil acidity levels: When the structure of the soil becomes compromised, and organic matter is greatly reduced, there is a higher chance of increased soil acidity, which will significantly impact the ability for plants and crops to grow.

Long term erosion: Unfortunately, if an area is prone to erosion or has a history of it, it becomes even harder to protect it in the future. The process has already reduced the soil structure and organic matter of the area, meaning that it will be harder to recover in the long run.

Water pollution: A major problem with runoff from soils – particularly those used for agricultural processes – is that there is a greater likelihood that sediment and contamination like the use of fertilizer or pesticide. This can have significant damage on fish and water quality.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
INTRODUCTION


This chapter is concerned with the presentation of method used in this study to accomplish its purpose on the environmental and health effects of waste management. The following areas were taken into consideration, research design, area of the study, population of the study, sample size and sampling techniques, research instrument, validation of research instrument, reliability of research instrument, administration of the instrument and method of data analysis.       
3.2
RESEARCH DESIGN


This study adopted survey research design. According to Ekott & Nseyen (2006), a survey research is one in which a group of people or items is studied by collecting and analyzing data from only a few people or items considered to be representative of the entire group. Thus, in this study, the researcher collected data from the respondents in Ovia North East Local Government Area of Edo State.
3.3
AREA OF THE STUDY

Ovia North-East is a Local Government Area of Edo State, Nigeria. Its headquarters are in the town of Okada. It has an area of 2,301 km2 and a population of 153,849 at the 2006 census. The postal code of the area is 302.
3.4
POPULATION OF THE STUDY


The population of the study consists of the selected respondents in Ovia North-East is a Local Government Area of Edo State which is about 200 (two hundred) respondents. Emphasis will be placed on the respondent’s knowledge and information concerning the subject of the study.
3.4
SAMPLE SIZE AND SAMPLING TECHNIQUES 

The sampling technique used in the study is simple random sampling technique. This method will be chosen because it gives the subjects in the population equal chance of being selected from the large population. A sample size of (100) one hundred was used. This number was randomly selected form the total population of the study.
3.6
RESEARCH INSTRUMENT


The researcher developed the questionnaire on The causes and Health Effects of Erosion (TESES) as the major instrument for data collection. The supervisor and other research experts in the Faculty vetted the instrument.


The questionnaire was divided into two sections “A” and “B”. Section “A” sought to collect information on the respondents’ personal data while Section “B” sought to collect information on the effect of soil erosion in Ovia North-East is a Local Government Area of Edo State.
3.7
VALIDATION OF RESEARCH INSTRUMENT



An instrument said to be valid when it measures what it intended to be measured (Ekott & Nseyen, 2006). Thus, the research instrument was first submitted to the supervisor who read through, vetted, scrutinized and made comment(s) before approval for distribution. This was done to ensure that the contents conform to the subject of the study.
3.8
 ADMINISTRATION OF THE INSTRUMENT


The researcher personally administered the research instrument (questionnaire) to the target population in Ovia North-East is a Local Government Area of Edo State. This was done to ensure that at least 95% of the total population sampled with research instrument was collected. Besides, the respondents were given instructions on how to complete the questionnaire for possible collection of data for analysis.
3.9
METHOD OF DATA ANALYSIS


The responses obtained from respondents in Afuze Local Government Area of Edo State formed the data. The data were treated statistically in accordance with research questions generated earlier in chapter one of this study.


Tables and simple percentage were used as techniques of analyzing the research questions while chi-square was employed to test the research hypotheses using SPSS software.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of hundred and twenty (120) questionnaires were administered to respondents of which 100 were returned. The analysis of this study is based on the number returned.

4.1
DATA PRESENTATION

Table 4.1: Demographic data of respondents

	Demographic information
	Frequency
	percent

	Gender

Male
	
	

	
	60
	60%

	Female
	40
	40%

	Religion
	
	

	Christian
	100
	100%

	Muslim
	00
	00%

	Age
	
	

	18-25
	00
	00%

	26-35
	15
	15%

	36-40
	29
	29%

	41 +
	56
	56%

	Family Economic Status
	
	

	Very High
	24
	24%

	High
	32
	32%

	Very Low
	21
	21%

	Low
	23
	23%


Source: Field Survey, 2021

ANSWERING RESEARCH QUESTIONS

Question 1: Do agricultural activities lead to erosion?

Table 4.2: Respondent on question 1

	Options
	Frequency
	Percentage

	Yes
	78
	78

	No
	00
	00

	Undecided
	22
	22

	Total
	100
	100


Source: Field Survey, 2021
From the responses obtained as expressed in the table above, 78 respondents constituting 78% said yes. While the remain 22 respondents constituting 22% were undecided. There was no record for no.

Question 2: Does deforestation lead to erosion??

Table 4.3: Respondent on question 2

	Options
	Frequency
	Percentage

	Yes
	60
	60

	No
	19
	19

	Undecided
	21
	21

	Total
	100
	100


Source: Field Survey, 2021
From the responses obtained as expressed in the table above, 60 respondents constituting 60% said yes. 19 respondents constituting 19% said no. While the remain 21 respondents constituting 21% were undecided.

Question 3: Does improper soil management cause erosion??

Table 4.4: Respondent on question 3

	Options
	Frequency
	Percentage

	Yes
	56
	56

	No
	21
	21

	Undecided
	23
	23

	Total
	100
	100


Source: Field Survey, 2021
From the responses obtained as expressed in the table above, 56 respondents constituting 56% said yes. 21 respondents constituting 21% said no. While the remain 23 respondents constituting 23% were undecided.

Question 4: Is urbanization a major effect on erosion processes?

Table 4.5: Respondent on question 4

	Options
	Frequency
	Percentage

	High
	61
	61

	Low
	17
	17

	Undecided
	22
	22

	Total
	100
	100


Source: Field Survey, 2021
From the responses obtained as expressed in the table above, 61 respondents constituting 61% said high. 17 respondents constituting 17% said low. While the remain 22 respondents constituting 22% were undecided.

Question 5: Does climate change contribute to erosion problem?

Table 4.6: Respondent on question 5

	Options
	Frequency
	Percentage

	Yes
	60
	60

	No
	20
	20

	Undecided
	20
	20

	Total
	100
	100


Source: Field Survey, 2021
From the responses obtained as expressed in the table above, 60 respondents constituting 60% said yes. 20 respondents constituting 20% said no. While the remain 20 respondents constituting 20% were undecided.

Table 4.5: Effects of erosion in Afuze

	Effects
	Frequency
	Percentage

	Increased pollution
	100
	100

	Sedimentation of rivers and streams
	30
	30

	Clogging waterways
	20
	20

	Flooding
	100
	100

	Spread of diseases and infection.
	80
	80


Some of the effects of soil erosion in ovia east was indicated to include increased pollution, sedimentation of rivers and streams, clogging waterways, flooding, and spread of disease and infection.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1
INTRODUCTION


This chapter presents the summary, conclusion and recommendations based on the findings of this study.
5.2
SUMMARY


This study was carried to examine effect of soil erosion in emerging urban centre of afuze. To achieve this objective, fiver research questions were formulated to guide this study. A well-structured questionnaire was used as the main instrument to gather data from 120 respondents in Ovia East Local Government Area of Edo State. Out of this number, 100 (80%) copies of questionnaire were appropriately completed and returned for data analysis.


The data collected from the respondents were analyzed using simple percentage and tables to analyze the research questions while chi-square tool was employed for testing the research hypotheses. All data were coded using SPSS statistical package. The findings revealed that:  

The result from the investigation proved that the cost of controlling soil erosion in Ovia North East Local Government Area is effective and as such, can check soil erosion in the area.

5.3
CONCLUSION

Based on the findings of this study and subsequent recommendations, it is concluded that many farmers have already made significant progress in dealing with soil erosion problems on their farms. However, because of continued advances in soil management and crop production technology that have maintained or increased yields in spite of soil erosion, others have not been aware of the increasing problem on farmland. Awareness usually occurs only when property is damaged and productive areas of soil are lost.

5.4
RECOMMENDATIONS


Based on the findings of this study, the researcher put forward the following recommendations:

1.
Soil erosion remains a key challenge for agriculture in several 
countries. Proper management of this valuable resource should 
be put in place to sustain long term agricultural productivity. 

2.
Soil conservation practices are tools the farmer can use to 
prevent soil degradation and build organic matter. These 
practices include: crop rotation, reduced tillage, mulching, cover 
cropping and cross-slope farming should be properly managed.

REFERENCE

Adeniyi, P. D. (2008). A remote sensing Approach to the monitoring of urban growth (with particular references to Lagos, Nigeria). An npublished Ph.D Thesis presented to university of Waterloo, Ontario Canada.

Adeniyi, P.O (2000). Land use change analysis using sequential aerial 

photography and computer techniques". Photogrammetric x. Engineering and remote sensing Vol. 46(11), Pp. 1447-1464.

Adeniyi, P.O. & Omojola, O. (2000). Landuse/ and cover change evaluation in Sokoto -Rima Basin of N.W. Nigeria Based on Archival Remote Sensing and GIS-Techniques In Geoinformation Technology Applications for Resource and environmental Management in Africa Adeniyi P.O.(ed.) African Association of remote sensing of the environment Pp. 143 -158.

Adeoye, A. A (2008). Geographic / Land information system. Lagos. Published by ISBN, No. 978-34540-05, Lagos Nigeria

Alakpodia,I.J. (2000). Soil characteristics under gas flares in the Niger Delta, Nigeria. In Olurunfemi, J, F(ed.) Geo. Studies Forum.

An international jour. of environmental and policy issues, publ. by Dept. of Geog., University of Ilorin, vol. 1, no. 1 & 2, pp. 2-3.

Arvind C. pandy and M.S Nathaweth (2006). Land use land cover mapping through digital image processing of satellite data –case study from Panchkula, Ambala and Yamunanagar District, Haryana state, India. 

Anderson, et al (2006). A land use land covers classification system for use with remote sensor data. Geological printing office, Washington, D.C p.28

Badwen, M.G. (2007). Applications of aerial photography in land system mapping photpgrammetric Record, Vol. 5(30), pp. 461-473. 

Christaller, (1933), central place theory-Wilkipedia free Enclopedia 

Coppin, P. & Bauer, M. 1996. Digital change detection in forest ecosystems with remote sensing imagery. Remote sensing review. Vol. 13.p. 207-234

Daniel, et al, 2002 A comparison of land use and landcover change detection methods. ASPRS-ACSM Annual conference and FIG XXII congress pp2

Dale, P.F & McLaughlin J. (2008). Land information management: Introduction with special reference to cadastral problems in third world countries. Oxford University press, Wanton, Oxford pp. 1-16. 

Delta State Nigeria, (1997). Delta State Diary, Governments Press Asaba pp23. 

Dimyati et al, (2005) an analysis of land use/land cover change using the combination of MSS landsat and land use map-a case study of Yogyakarta, Indonesia, international journal of remote sensing 17 (5): 931-944 

British Journal of Environmental Sciences Vol.3, No.3,pp.42-61, August 2015 Published by European Centre for Research Training and Development UK (www.eajournals.org) 60ISSN 2055-0219(Print),ISSN 2055-0227(online)

El Shazty, E.M. et al (2006). Regional prospecting for iron ore in Bahariya OasisEl, Jaiyum Area, Egypt, using LANdSAT Satellite images. Cairo Remote sensing center academy of scientific research and technology.

Ejemeyovwi, D.O. (2009). Land use/and cover mapping and land use pattern in abraka. A paper published by journal of Env. Science, International Research and Development Institute, Uyo, Akwa Ibom, Nigeria., vol.5, no. 3, pp. 14-23.

ERDAS, Inc. (2002). ERDAS production service map state for Georgia DNR in the monitor Vol. 4, No 1, Erdas, Inc Atlanta, GA 

EOSAT (2002). landsat TM classification international Georgia wetlands in EOSAT data user notes vol. 7, No1, EOSAT company, Lanham, MD. EOSAT 1994, EOSAT’s statewide purchase plan south caroline residents in the know, in EOSAT notes, vol 9, No 1, EOSAT company lanham, MD. 

ERDAS field guide. (2009). Earth resources data analysis system. ERDAS Inc. Atlanta, Georgia. P.628. 

Fizpatric –line et al (2007). Producing alaska interim land cover maps from lansat digital and ancillary data. In processing of the 11th Annual William T. Pecora Memorial symposium: satellite land rempre sensing: current programs and a look into the future American society of photogrammetric and remote sensing, Pp. 339-347.

Ikhuoria, I.A. (1999). An analysis of urban growth regime and land use characteristic of an Africa city using spot-Satellite data. 

Geometries and international journal, vol. 55, no. 3.

Idirisi 32 guide GIS and image processing volume 1, release 2. Pp. 17 

James, R. A., Ernest, E. H., John, T. R, & Richard E. W (2009). A land use and land cover classification system for use with remote sensor data. 

A revision of the land use classification system as presented in U.S. 

Geological Survey circular 671. 

Geological Survey Professional Paper 964. 58p. Macleod & congalton 1998. A quantitative comparison of change detection Algorithms for monitoring Eelgrass from remotely sensed data Photometric engineering & remote sensing vol. 64 No 3. P. 207-216. 

Meyer, W.B (2005). Past and present land use and land –cover in the USA consequences p 24-33.

Moshen A, (1999). Environmental land use change detection and assessment using with multi –temporal satellite imagery. Zanjan University.

Olaniran, J.O (2002) rainfall Anomalies in Nigeria: the Contemporary 55th Inaugural lecture university press IIlorin. 

Olorunfemi J.F (2003) monitoring urban –use in developed countries 

–an aerial photographic environmental int 9, 27-32

Onokorhoraye, A.G (1985), an outline of human geography and planning series of study. University of Benin, Benin City, Pp 99-104

Oyegun R.O (1985), “the use and waste of water in a third world city” Geojournal, Reidel publishing company,10.2, 205-210.

Reibsame, W.E, Mayer, W.B,. and Turner, B.L.II. (2004). Modeling land use and cover as part of global environmental change. Climate change vol. 45.

Singh, A (1989). Digital change detection techniques using remotely sensed data. International journal of remote sensing. Vol 10. 6,p, 989 -1003.

US. Geological survey, (1999). The lansat system link USGS on te world wide web. URL: http// landsat7. Usgs. Gov/landsat_sat.html.11/10/99. 

Wilkie, D.S and Finn, J.T (2006). Remote sensing imagery for natural resources monitoring. Columbia University press New York p. 295. 

Xiamei Y and Ronqing L.Q Y, (2009). Change detection based on remote sensing information model and its application to coastal line of yellow river Delta –earth observation center, NASDA, china. 

Yeates,M and Garner, B (2006) the North American city, Harper and row pub New york.

Zubair, A. O. (2006). Change detection in land use and land cover using remote sensing data and GIS (a case study of Ilorin and its environs in Kwara State. An MSc project submitted to the department of Geography University of Ibadan. Using geographical Information systems unpublished. 44P.

QUESTIONNAIRE

Please tick the boxes close to the options that best describes your opinion.

Section A

Gender

Male 

{    }

Female
{    }

Age category

18-25

{    }

26-35

{    }

36-45

{    }

Above 45
{    }

Level of education

Primary
{    }

Secondary
{    }

Tertiary
{    }

Duration of residence in Afuze

Since Birth

{    }

Below 5 years
{    }

5-10 years

{    }

Above 10 years
{    }

Section B

Are there physical evidences of soil erosion in Ovia North East Local Government Area?

Yes
{    }

No
{    }

Would you say these evidences are increasing?

Yes
{    }

No 
{    }

Which of these factors are responsible for high erosion in Ovia North East Local Government Area?(please tick ore than one)

Soil compaction
{    }

low organic matter
{    }

loss of soil structure
{    }

poor internal drainage
{    }


Salinisation


{    }

soil acidity problems
{    }

Which of these is the cause of erosion in Ovia North East Local Government Area?(please tick one)

Water

{    }

Wind


{    }

Natural disaster
{    }

Environmental degradation
{    }

One of the people-inflicted cause of erosion is environmental degradation.

Yes
{    }

No
{    }

If yes, to what extent  has the environment been degraded?

- none


{    }

- little extent

{    }

- an average extent
{    }

- a significant extent
{    }

Which of these effects are experienced in Ovia North East Local Government Area due to erosion caused by environmental degradation?
Increased pollution
{    }

Sedimentation of rivers and streams
{    }

Clogging waterways
{    }

Flooding
{    }

Spread of diseases and infection.
{    }
Which of these can be adopted to control soil erosion in Ovia North East Local Government Area?
Contour bunding and Farming
{    }

Strip Cropping
{    }

Terracing

{    }

Gully Reclamation
{    }

Shelter Belts. 
{    }

