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SUMMARY

Soil erosion has been identified as one of thelprob of both rural and urban landscape in
the world. The poor communities in the developiogrdries are however more vulnerable,
especially with poor technology and financial coasits. In Nigeria, many lives and
properties have been lost to perennial erosion lgnad in many communities. This is
exacerbated by the increased rainfall and floochisvand the increasing rate of unplanned
urbanization. The study investigated the causesrobkion at community scale in the
southwest Nigeria, where erosion problems have feemd to be phenomenal. Attempts to
control erosion in these communities are largelypived indigenous methods, and require a
critical examination of their nature, success ratimitations, and possible areas of
improvement. The study showed that erosion typth@se communities was mostly sheet
erosion, 1 2" and 3° order gullies, and that use of sandbags, stons, hagoden pegs,
trees, grass planting and non-biodegradable mkenieluding, vehicle tyres, were the main
control materials. The control measures put in@layg relevant Government Authorities were
however restricted to the main towns. It concluttead rural communities were vulnerable to
the effects of erosion as the cities, and the mwlgis approaches to control the menace were
not effective because they were not technicallygded and poorly financed.
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1 INTRODUCTION

Soil erosion is the single major process respoesibt the loss of billion tonnes of soils
worldwide. For example, Murck, et al. (1996) estietaglobal rate of soil loss through
erosion at over 25 billion tonnes per year for batral and urban environment. In another
study carried out in a settled area of Australiaights et al. (2001) observed that one
kilometer of gully would produce 10,000 cubic met@f sediment per Kfof land. The
scholars went further to say that if such happensfgully aged 100 years; the mean annual
rate of erosion would be 1.5 tonnes per hectare/@ar. Nigeria is not an exception as far as
this problem is concerned. For instance, Enabo8§)L@stimated that 30 million tonnes of
soil were lost on annual basis from both rural arlthn environments. Moreover, Jeje (2005)
estimated that 531,417.6 and 329,436.5 tonnes dimeat were removed from gullies in
Auchi and lkpoba slope, Benin City respectively.

Apparently, soil erosion has been recognized ndy aithin the rural but also in urban
environment for years in Nigeria and in many otbarts of the world as evident in the works
of (Jeje, 1988, 2005; Ibitoye, 2006). The staketirddmeeting held at Abuja in 2004 showed
that all the states of the Federation were beingroated with one aspect of erosion or the
other. For example, Jeje (2005) identified gullgston in Auchi, Efon-Alaaye and Benin City
and classified the gullies on the bases of thepsigraphic locations such as hillslope, road
aligned and valleyside gullies. Also, he cited oalysingle example of valley floor gully
located at Efon Alaaye. It has been reported irtrercstudy that gullies appear to be an urban
phenomenon and has been occurring at unprecedetiésg creating numerous problems and
resulting in heavy economic, human and social gsenany cities in south western Nigeria.

By location, South West Nigeria is in the tropicalaso the factors responsible for the soil
erosion tend to be difficult to determine. In lg&rmre, however factors such as land use,
geology, the physical and chemical properties of;, sainfall intensity, and terrain-based
attributes such as slope gradient and slope aldedsgh population density and attendant
pressure on the land in form of deforestation Hasen suspected (Hughes et al., 2001; Wall
et al 2003). In a similar study, Ibitoye and Elunio2010) identified the cause of soil erosion
in some communities in Southwestern Nigeria aselarglume of runoff generated by the
typical high intensity tropical storms that flowethinly on steep earth roads and unpaved
drains. He noted that the continued keeping of wegauilding surroundings permanently
bare and the grading of roads contributed immentethe development of sheet and gully
erosion in the rural communities.

Generally speaking, most developmental effortsaaious tiers of governments in Nigeria are
urban bias except in recent years that developsteategy was overhauled to address specific
issues in rural areas such as rural electrificatraral water supply, quality health delivery
and rural road development. These laudable progesmwere pursued with vigour but
subsequently most of the facilities put in placereveot maintained and sustained by the
succeeding administrations.

In the process of implementing the programmes riingl villages were further exposed to
direct impact of torrential downpour by removingrso of the trees and vegetal cover that
shelter rural landscape. The attitude of the vdtagowards maintenance of bare open space
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in the rural communities to a large extent conteluto accelerated soil erosion. The
condition of drainage constructed along roads utiderural road development programme
was deteriorating. In fact some of the culvertsehaullapsed and the villagers have been
made to suffer the impact of soil erosion whichnse¢o be intractable.

The rural-urban drift of the young able men froragé rural communities has not helped the
matter because the aged left behind do not havabddp and any other means of checking

the erosion beside the traditional methods thal terbe ineffective as the volume of water
constituting the runoff is increasing at alarmirajer probably due to the current rainfall

variability characterizing the global climate changAttempts to control erosion in these

communities are largely involved indigenous methadsl require a critical examination of

their nature, success rates, limitations, and ptesareas of improvement.

Obviously, information about gullies in few cities the south western Nigeria has been
documented but such gesture has not been exteadedat communities in the region. The
study therefore considers it necessary to crifjcadkamine and document the nature, success
rates, limitations and possible areas of improvamei the indigenous method often
employed to mitigate the impact of soil erosiontle selected rural communities under
investigation. The study also intends to explore tbrrain characteristics of the rural
communities by adopting Geographic Information 8ys{(GIS) to create the Digital Terrain
Model as remarked by Nasir et al (2008) that suddeh enables the prediction of the
threshold contributing area and/or other topograpéffects and limits on initiation,
distribution and location of erosion vulnerableaarén different conditions.

2. THE STUDY AREA

The study settlements namely Ode-Irele, AkotogljagBa and Lipanu are within latitude’ 6
18' N and 6 43’ N, and Longitudes%60’ E and 810’ E in Irele Local Government Area
(LGA), Southwest Nigeria (Figure 1). These settlatadall within the tropical rainforest and
the climate is characterized by two seasons nanagéhy and dry season. The available 10-
year meteorological data (1995-2005) for Ode-lsHew the annual rainfall to have varied
from 1,900mm - 2,700 mm (Agro-climatological andoBgical Monitoring Unit, Akure).
The rainfall is bimodally distributed with peak Jnne and September. The dry season occurs
in November to March. The mean annual evaporatso@.1 mm while mean temperature
ranges from minimum 2228 and maximum 31%. The onset and cessation of the raining
season are usually marked by high intensity thwstidens (Akinbote et al, 2008). The
general elevation is about 45m above mean sea\atrelground slopes imperceptibility in a
North-South direction as evidenced by the flow dign of the drainage systems. As at the
time of the study, the population of Irele LGA wk45,166 (lbitoye, 2006) and 33% of the
population reside in Ode Irele, 8% in Akotogbo, ir¢Ajagba and 3.4 % in Lipanu.

The development of these settlements occurred wutithay systematic planning; buildings
sprang up without any recourse to physical planmpagicularly during the evolution of
traditional urbanization, which took place in masfythe Yoruba settlements in the late"18
century’ (Jeje, 1988). This development has givse to haphazard arrangement of plots as
evident in all the settlements. All the settlementye also poorly provided with drainage
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channels. Significant proportion of the overlanalfitherefore flows along the untarred and
unpaved drains. In some areas, where concretesdeaid culverts are constructed, runoff
hardly flows through them. Drains in other areasdaiten blocked with debris and sands. The
few unblocked drains and culverts could not accooet® the volume of surface runoff
generated during heavy rainstorms. Improvised wodmtelges were constructed over some
the gullies to link to link some of the streets atldw pedestrians to pass.

3 MATERIALSAND METHODS

In the study area, five settlements were randomlgcsed namely Ode-Irele, Lipanu, Ajagba,
Atoranse and Akotogbo for this study. In all thetlseenents, erosional channels were
identified and ten of the channels were randomlgcsed for the study. The catchment area of
each gully was delineated based on slope gradiettgally pattern. Global Positioning
System (GPS) was used to capture the coordinataé tbe turning points until area enclosed
by the gully catchment was covered. The areaset#ichments were divided into grids at
interval of 50 metres from which spot heights weletermined, using GPS. The data
generated was used to produce Digital Elevationddtht described the terrain morphology
of the catchment area under study, using GIS IL®&8ware 3.3 version (see Figure 2).
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Figure 1: Map of the study area

Tape and leveling staff were used to capture thig dimensions such as widths, lengths and
depths. The gully widths and depths were determatedterval of 10 metres (except gully
with less than 10 meters length) but the length massured on continuous basis. From the
measurements, slope gradient, gully profile, cesdional area and the volume of soil
excavated were determined. The gully depths werasared from the gully shoulders. Soil
samples were collected near gully shoulders antyzed for bulk density, moisture content,
and texture.
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4 OBSERVATIONS

Human activities such as construction works suchaghazard erection of buildings on steep
terrain, ineffective or uncompleted drainage progecouraged concentration of runoff and
gave rise to gully erosion. The depths of erosibancels in the study area ranged between
1.0m and 5.85m, while width ranged between 2.37dh5aB8m. Also, the cross-sectional area
ranged between 2.3nand 35.66rM (see Table 1)The total volume of soil loss from the
gullies was 47522.124%(see Table 2). This value correlated positivelshveiurface runoff
with r = 0.55 which is an evidence that soil lossthese communities was influenced by
volume of water generated within a catchment. As alvident in Table 2, the soil in the gully
sites were characterized with high values of bdksity (1.45 — 1.89 g/cth This implied a
degraded soil due to urban activities which als$lecethe degree of compatibility of the soil.
The substrate contained a high proportion of sdmlia59.0% (mean value) while the mean
value of clay and silt were 34% and 7% respectivAly observed in the field, the top soil
especially at the upper horizon is predominantlydgaclay and changes to sandy clay loam
with depth. Ordinarily, with high proportion of shrat the upper layer, one would have
expected these soils to be highly permeable argl bt susceptible to soil erosion. Because
of compaction as a result of urban activities, sb# is relatively impermeable and therefore
susceptible to sheetwash and gullying. These mesahfirmed that such soils would promote
surface runoff. The area hence, experienced vadegsees of sheet erosiori, 2" and ¥
order gullies which further strengthened by thenhagnount of rainfall intensity which often
in excess of 75mm Hr(Jeje, 2005). The record on the effects of erogiothe study area
showed that 24 houses which accommodated aboutp2dple were at risk at Idogun
quarters, Ode-Irele and Ado quarters in AkotogblsoAmost of the roads in the study area
were severely eroded and rendered impassable touahtraffic. The inhabitants resulted to
the use of indigenous ways of checking the erosiprablem which include arrangement of
sandbags, stone bags or wooden pegs across thenatahannels. Grass planting and non-
biodegradable materials including, vehicle tyresrevoften used as the main control
materials (Plates e-i). These indigenous methoesed to be ineffective as the erosion
approaches disaster level particularly when théygthannel become wider and deeper in
their width and depth respectively.

Table 1. Morphometry of the studied gullies basedlly location

Gully location| Gully Mean gull| Mean Mean Mean cross Gully Catchment

order length (m) | gully depth| gully sectional catchment | slope

(m) width (m) | area (M) | area (Ha)

Lipanu 1st 61 0.97 2.31 2.27 5.059 0 53'27”
LA. Pry. Schl.| 1st 750 3.07 5.14 21.95 86.895 ° 06°06”
Area (Ode
Irele)
Idogun  Qtr| 3rd 340 55 7.83 37.89 25.889 ° @6°00”
(Ode Irele)
Ajagba 1st 214 1.54 3.32 5.57 11.887 054'31”
Ado Qtr | 2nd 130 2.66 4.79 12.48 13.269 °@41”
Akotogbo
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Table 2. Soil properties and Sediment loss fronsthdied gullies

Gully location Maen bulk density Soil texture Volume of Sediment
(glcnt) % sand % silt % clay | soil loss (M) | loss (tonnes)

Lipanu 1.45 54 14 32 132.47 192.08

LA. Pry Schl areq 1.61 63 07 30 16147.10 25,996.83

(Ode Irele)

Idogun Qtr (Ode 1.88 59 04 37 16861.77 31,700.16

Irele)

Ajagba 1.65 63 07 30 1167.54 1,926.44

Ado Qtr Akotogbo | 1.89 56 03 41 13213.25 24,973.04
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Figure 2b. Contour and DEM of gully catchment at RAmary School, Ode Irele
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Figure 2c. Contour and DEM of gully catchment aagha, Ode Irele
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Figure 2d. Contour and DEM of gully catchment abAglarter Akotogbo
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Figure 2e. Contour and DEM of gully catchment gdaiu
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Plates e-i : Examples of indigenous methods ofi@enosontrols

5 CONCLUSIONS

Sheet erosion and gullies have been promoted byran-induced and natural forces in the
study area. Though the study found that the ergsroblem had not reached a disaster level
when compared with gullies in Agullu-Nanka in EnugNigeria but the government
intervention was not forthcoming. The governmer@tafe and local) ought to have taken
proactive measures to arrest the situation butude of fire brigade approach to problem
solving has become the order of the day. Howewherdata generated from this study can be
developed into a GIS database which can be updaigdetrieved at will. The study of this
kind should be broadened to include more settlesearthe future research and rainfall
parameters such as rainfall amount, intensity amdtosbn on daily basis should be considered
for a well improved result.
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