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Abstract: This study adopts Remote Sensing as a tool to identify and study erosion especially
gully erosion in the study area, Old Nekede Road and its environs in Owerri, Imo State, South
Eastern Nigeria which is located between latitude 5i1839° N and longituel 6.51°- 7.08°

E. Remotely sensed data consisting of ttemdsat Thermatic Mapper (TM) imagery of
NigeriaSat2 2012 satelliteand Digital elevation model of study area were studied with the
objective of identifying the drainage and structures associatédtive area and to infer their
influence on gully erosion initiation and propagation. The Landsat TM data was analysed and
processed using ILWIS 3.3 Academic, Multispec 3.3 and Landserf 2.3. Results obtained from
the structural analysis revealed numerlsaments at several parts of the satellite image. On
the whole, this study has demonstrated the usefulness of Satellite (Remote Sensing) technology
in studying erosion.
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1. Introduction

Thetask of managing natural resources of the earth is daily growing in catigdeXhis is

due partly to ioreasing uncertainties in the natuphlysical systems, as well as increasing
interference of man with these systems. Natural resources developrdenaaagement is of
tremendous concern to mankind. The utility derivable from resource use and the deleterious
effects and consequences of resource abuse are important for continued existence of man and
survival of the natural ecosystems. Degradation setshen the capacity of a natural eco
system to renew itself is constrained by frequent disturbance and/or perturbations and this is a
big threat to human survival and livelihood. Maps and measurements of degraded land can be
derived directly from remotelgensed data by a variety of analytical procedures, including
statistical methods and human interpretation.

Conventional maps are categorical, dividing land into categories of land use and land cover
(thematic mapping; land classification), while recesthniques allow the mapping of land
degradation and other properties of land as continuous variables or as fraction of the land by
different land useland cover categories, such as tree canopy, herbaceous vegetation, and
barren (continuous fields mapping)hese types of datasets may be compared between time
periods using Geographic Information Systems (GIS) to map and measure their extent and
change at local, regional, and global scales. South eastern Nigeria is a typical erosion region in
the country. Tk presence of gully sites is one of the hazardous features that characterize Imo
State and several other eastern states adjoining it (Okereke2éxal).

Remote Sensing is the acquisition of information about an object of phenomenon without
making phygal contact with the object. Remote sensing makes it possible to collect data on
dangerous or inaccessible areas. In most cases remote sensing techniques have been applied
simply to identify the characteristics (or the absence) of the vegetation cogety laecause

of limited visibility of the soil surface in humid and shbmid environments. Other studies

have demonstrated the usefulness of remote sensing techniques in determining temporal and
spatial erosion patterns. Calculation of the percentadead# ground has also been used to
estimate erosion risk. Other methodologies applied to inventories and monitoring of erosion
processes include band ratios vegetation indices, combinations of reflective and microwave
data, and combinations of remote saggiata and other ancillary data (Vrieling, 2006).

Remote sensing has been used for geologic interpretations with remarkable success. Remote
sensing techniques are used because of their cost effectiveness, their ability to access areas that
are difficultto access and because the data can be collected frequently and rapidly on a large
scale. Remote sensing also replaces costly and slow data collection on the ground, ensuring in
the processes that areas or objects are not disturbed. These data setsardtitrased
phenomena such as land use and land cover characteristics to be rapidly mapped, if needed
repetitively and at relatively low costs. With increasing capacity to rapidly generate maps of
large areas, planners in the rural and urban areas argygetire empowered to address issues
associated with land use analysis.
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Several studies have estimated erosion in the south eastern Nigeria using remote sensing at
regional and catchment scales. These studies have revealed that Anambra, Abia, Imo, Enugu
and Ebonyi States have over 750, 650, 500, 400 and 250 major erosion sites respectively. This
gully census is conservative and incomplete since smaller and younger gullies were not
enumerated. These younger gullies shall ultimately mature within a few gedrpose as
serious a hazard as older ones. They must also be included in any control programmes
(Boniface, 2011)Imo State has the fifth highest concentration of active gully sites in Nigeria.
Gully erosion has remained the most prominent feature ilatitscape of Imo State and every
community in the State has a tale of woe as a result of ever increasing gullies that affect soil
productivity, restricts land use and can theearoads, fences and buildin(Bkereke et al

2012) Albert (2006) stated that soil erosion in the See#stern part of Nigeria has been
identified as the moshteatening environmental hazancthe country

Soi l erosion remains the worldobés biggest env
both plantand animal in the world. Over 65% of the soil on earth is said to have been displaced
by degradation phenomena as a result of soil erosion, salinity and desertificatior2 (ORI,

2. Scope and objectives

The scope of the project is to map out erosion ziskes for the study area using remote
sensing. A more comprehensive erosion risk analysis would however involve bt
and spectral resolution of the Landsat scamethigherDEM resolution (higher than 90m).

The objective is that this study willurther demonstrate the usefulness and enhance
appreciatiorfor the techniques of Remote Sensing in land degradation assessment and proffer
possible control measures to tackle the erosion problem, recommend the use of the remote
sensing technique in monitng against development of erosion process in general and gullies

in particular and to provide useful spatial information of the study area for future references.

3. Study Area

The study area isituated in OwerrWestLocal Government Area, Imo State, scetistern
Nigeria, and is located approximately betwdsgitude 5.18% 5.39°North of the Equatoand
longitude 6.51° 7.08° East of the Greenwich with an average altitude of about 300m and
above covering about 1,200 square km and has a humid trofmcate;| having a mean annual
rainfall varying from 1,500mm to 2,200mm (60 to 80 inches) and a mean annual temperature
range of 2%-28°C. Orographic rainfall is common in the area. The OtaRivier is a major
tributary of the ImdRiver traversing the site.
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SOURCE: LANDSAT

MAP OF NIGERIA SHOWING IMO STATE

SOURCE: GOOGLE EARTH s SOURCE: SRTM

FIGURE 1: MAP OF NIGERIA; IMO STATE SHOWING LOCATION OF STUDY AREA

FIG 1: MAP OF NIGERIA SHOWING IMO STATE AND STUDY AREA.
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FIG 2: GULLY EROSION FIG 3: ONE SIDED STEEP V SHAPED‘

THREATENING TO COLLAPSE A GULLY BY OLD NEKEDE ROAD,
HOME UMUMBAZU

4. Methodology

The reconnaissance survey of the selected gully ersiiemwas carried out on $®&f March,
2013. This survey involveghysically checking out the gully sites, making observations, visual

43



International Journal of Advanced Academic Resea8tdignces, Technology and Engineering | ISSN: 2889
Vol. 5, Issue 12 (December 2019)

analysis of outcrops, topography, slope, gullies and vegetation cover. The Global Positioning
System (GPS) device was dst® measure the coordinates of the study area to give a range of
latitude 5.189 5.39° N and longitude 6.51°7.08° E.

Two types of data were used for this stu@ye of them ishe Landsatdata which were the
NigeriaSat2 images acquired in May 2013ofm the National Space Research and
Development Agency (NASRDA). The images were obtained usamglsatETM sensor with

a resolution of 30m. Landsat TM and ETM data acquired had cloud cover of less than 20%.
The images were Geeferenced to a universal transverse Mercator (UTM) grid using the
softwares to allow compatibility armbmparison with other datets(lbeneme, 2013).

SRTM 90m DEM of the study area was downloaded from the &IST SRTM website
(http://srtm.csi.cgiar.org) and was in datum WGS84 on tH& Aril 2013. The data was
projected to the UTM coordinate system and clipped to the extem sfudy area.

The softwares used in data processing have the capacity of carrying out various data
enhancement techniques and analysis such as linear enhancement, statistical analysis, principal
component analysis and nornza&ld difference vegetation inkleand are listed below.

1. Purdue Research Foundationds Multispec 3. 3:

2.52Northés 11l wis 3.31 Acade mifatsecolour€amngositt or i m
image generation of Landsat data.

3. Landserf 2.3: Used for image clippiagd geereferencing of Landsat data and generation
of contour, drainage, terrain, slope and relief maps of DEM.
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FIG 4: METHODOLOGY FLOW DIAGRAM
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5.1 RESULTS FROM LANDSAT 7 ETM+
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FIG 5: NDVI MAP OF STUDY AREA

It is clearly shown on the ND\Zhap that the discrimination between the 3 land cover typ
greatly enhanced by the creation of a vegetation index. Green vegetation yields higlr
for the index. In contrast, water yield negative values and bare soil gives indices near :
As we @n see irFig. 5 The Central region can be visibly spotted as areas represented
blue colour with NDVI of-1.007 0.00. This colour can also be noticed in a large part o
south west area indicating built up areas. The area were much earleiprotected by
dense forest cover which the inhabitants removed in the process of urbanizatic
agricultural activities leading to an exposure of the fragile soil to the heavy downpoi
concentrated runoff of the area. The high speed of the sumdacéf culminates in rapic
washing away of the soil surface and weakening the soil strata which can cause gullie
area. This fact is attested to by the findings of Igbokwe (2003). The regpresented b
the colour green have the highest vegetaivith an NDVI of 0.35 up to 1.00.
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FIG 6: RGB 432; Standard False Colour Composite

This is a very popular band combination and is useful for vegetation stathesoring
drainage and soil patterns and various stages of crop grdedgietationappears in shades
red, urban areas are cyan blue, and soils vary from dark to light browns. Clouds are \
light cyan. Coniferous trees will appear darker red than hardwoods. Generally, deep r
indicate broad leaf and/or healthier vegetatishile lighter reds signify grasslands
sparsely vegetated ared3ensely populated urban areas are shown in light blue and
represents water bodies.
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FIG 7: RGB 321 (TRUE NATURAL COLOUR IMAGE)

Fig. 7 is the "natural colour" band combination because the visible bands are used
combination, ground features appear in colours similar to their appearance to the
visual system, healthy vegetation is green, recently cleared fields are veryfigbglthy
vegetation is brown and yellow, roads are grey, and shorelines are whfteblue regions
show the urban areas and bare soil, while the shades of blue represent the drainage
This band combination provides the most water penetrationmation. It is also used fc
urban studiesCleared and sparsely vegetated areas are not as easily detected here as
432. Clouds appear white and are difficult to distinguish. Also note that vegetation tyy
not as easily distinguished as tR&B 451. The RGB 321 combination does not disting!
shallow water from soil as well as RGB 753 does.
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