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ABSTRACT: Geographic Information System (GIS) and Satellite Remote Sensing (SRS) 

technologies were applied in identifying impacts of Gully Erosion in Urualla,Ideato –North LGA 

of Imo State. The objectives were to use rastas (coordinates or ground truthing) to produce aerial 

or satellite imageries that show Landuses, Landcover and extent of damage to Biological and 

Physical Environment.  Data were obtained using field data and Structured questionnaire and 

analysed using GIS software. A total of five (5) erosion sites were identified but the main erosion 

site of study were located in Ezemazu-Umuomeji Boundary. Result shows that Erosional 

Impaction affected Physical, Hydrological and Biological Environment with implicit 

anthropogenic interference triggering high degree of devastation of the milieu. The study 

concludes that the menace of erosion no doubt represents a major ecological challenge facing 

most states in Nigeria especially in the Southern Humid Environment with devastated ecology 

and recommended the use of Engineering and Technical Measures for Erosion Mitigation and 

control in preserving and restoring the landscape, protection of lives and properties, restoration 

of fauna and flora.  
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INTRODUCTION 

The menace of gully erosion no 

doubt represents a major ecological 

challenge facing most states in Nigeria 

especially Imo, Anambra, Abia, Ebonyi and 

other states in the humid tropical regions of 

Southern Nigeria. These ecological 

challenges necessitated the Federal 

Government of Nigeria to initiate 

preparations towards addressing the erosion 

scourge through Nigeria Erosion and 

Watershed Management Project 

(NEWMAP). The project that was supported 

with World Bank Financing to the tune of 

USD 450 Million was aimed at remediation 

and prevention of massive erosion as well as 

reclaiming devastated lands and areas.  

 Erosion, a major land degradation 

phenomenon can be described as the 

removal of the top soil by agents of 

denudation. According to  Ume (2008) and 

Kindred Technologies (2011:7) in a Report 

to the NEWMAP, the aim of erosion as well 

as denudating forces are to reduce 

highlands, elevations, fill in hollows 

(depressions, valley etc) and make the 

surface of the earth equal to the sea-level. 

Soil erosion is the best known form of land 
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degradation and it is better prevented than 

allowed to develop. According to the United 

Nations Convention to Combat 

Desertification (UNCCD;1992), land 

degradation means the reduction or loss in  

arid, semi-and dry sub-humid areas of 

biological or economic productivity or 

complexity of rain-fed cropland, irrigated 

cropland, or range, pasture, forest and 

woodlands resulting from land uses or from 

a process or combination of wind and/or 

water, deterioration of physical, chemical 

and biological or economic properties of soil 

and long-term loss of natural vegetation. 

 Causes of soil erosion are as varied 

as they occur in different zones in Nigeria. 

The primary causes are attributed to 

anthropogenic interference with the status 

quo ante. Ofomata (1985) posited that soil 

erosion in Nigeria is due to clearing of 

natural vegetation cover and cultivation of 

arable land, population pressure and changes 

in land use and development projects such 

as surface mining, infrastructure 

development, urbanization and 

industrialization. On the other hand Nwafor 

(2006) advanced adverse environmental, 

social and economic impacts of soil erosion 

to include a wide range of issues such as: 

loss of soil, decrease in soil fertility and 

diminution of cultivable lands; displacement 

of populations following loss of buildings 

and farmlands, changes in topography and 

hydrology of affected areas; among others. 

Erosion sites can be active or dormant (not 

very active) due to environmental and 

human factors. In Nigeria, active erosion 

sites have been estimated by Jaiyeoba 

(2002) to a total of 2000 active gullies 

across the country. In Imo state, active gully 

erosion sites are found in Umuezeala-Ibe, 

Isunjaba LGA, Umuneme, Ogberuru-

Ihioma, Orlu LGA, Ezemazu-Umuturu, 

Urualla, Ideato-North LGA and Umueshi 

Ideato-South LGA. In this study, the 

researchers choose Ezemazu-Umuturu, 

Urualla, Ideato-North LGA gully erosion 

site because this erosion site have five (5) 

spatially active sites which have devastated 

the landscape making it possible to use GIS 

and Satellite Technologies to be applied in 

identifying and studying of erosional 

impacts in the area. These active erosion 

sites are located in Umuomeji Kindred, Ikpa, 

Umuezewudo, Ezemazu and Eluma. 

Villages. The objectives of the study are to 

identify gully erosion impacts in the study 

area as well as the economic effect of gully 

erosion in the life of the people of the area. 

Causes of the gully erosion  

There are many thoughts about the 

Ezemazu Gully erosion. The general opinion 

was that the proposed and uncompleted and 

abandoned Federal Expressway of President 

Shehu Shagari era was responsible for the 

triggering off of the erosion and other 

environmental degradation of the area. The 

abandoned expressway project created 

massive overflow of flood through gigantic 

drainage channels that was not properly 

channeled leading to uncontrollable 

overflow and erosion. Other views include 

the nature of the soil, drainage pattern and 

human activities in the form of devegetation, 

soil excavation, farming, and poor and 

inadequate road/pathway maintenance. The 

elders in the community corroborated Nze 

Okwute Omechuruagu’s unseen forces such 

as the provocation of the gods of the land by 

activities that are not traditionally 

acceptable. Example, the catching of fishes 

in the now disappeared Agwura River and 

killing of certain reptiles such as the royal 

python and revered wild animals and plants 

were attributed to the cause of the gully 

erosion.  

THE STUDY AREA         

Ezemazu-Umuturu, Urualla is 

located in the Ideato-North LGA of Imo 

State. Basically there are four (4) major 
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villages that constitute Urualla Town. These 

are Ezemazu, Uzoakoli, Ozu and Umuago. 

Most of these villages are now autonomous 

communities in recent times. Traditionally, 

the political affairs of the regional Urualla is 

governed by the paramount traditional ruler-

Eze Urualla and currently Eze Edwin 

Okosisi is the paramount regional ruler in 

line with tradition. 

Urualla is surrounded in the east by 

Osina, in the west by Ihite Owerri (Orsu 

LGA), and in the North by Obodoukwu and 

in the South by Obiohia/Umuchima (Ideato-

South LGA). The dominant occupation of 

the people is farming which yield 

agricultural products such as cassava, yam, 

cocoyam, palm produce, among other 

food/cash crops. Cultural activities in the 

communities include Igboawa and Iriji 

festivals.  

Geologically, rock formation is pre-

Cambrian Basement complex which 

comprise sedimentary and meta-sedimentary 

rocks with intermix of organic mixtures. 

This geological formation supports wood 

and forest growth and agriculture that are 

practiced in fertile ferralitic soils under the 

two (2) climate regime experienced in the 

study area (rainy and dry season).   

The main river bodies/streams 

include Iyiele, Omanwa and Agwura. 

Ezemazu-Umuturu is located between a 

mixed grill of tableland and hilly land. The 

erosion areas lie on Agwura hills which 

provide the watershed. The eroded 

sediments are washed down the Agwura 

valley and has lead to the disappearance of 

the famous Agwura river leaving swampy 

vegetation and flood plains.  

Methods of Data Collection, Analysis and 

Processing 

The following materials and 

methodologies were used to obtain Baseline 

information and data for the research. 

• Questionnaire and Administration  

A well structured questionnaire was 

designed for capturing the data necessary for 

the study. A total of twenty (20) 

questionnaires were administered to the 

community through random sampling in 

order to obtain socio-economic database of 

the members of the community. Information 

sought include but not limited to population, 

occupation, sex distribution, income, 

sources of water and health care facilities 

and the impact of erosion on the lives of the 

people.  

• Public Consultations and Focus 

Group Discussions (FGD) /Community of 

Inquiry (COI) were applied were 

necessary.  

Public consultations including FGD and 

COI were conducted in the community. This 

was done in order to obtain the views of the 

respondents on the impact and issues 

relating to gully erosion, their concerns and 

possible mitigation measures already in 

place. The elders’ views about the possible 

causes of the gully erosion were obtained 

through COI technique. COI technique 

involves a small gathering of elders with the 

most elder in centre receiving and answering 

questions.   

• Field Surveys and sampling were 

also applied..  

Detailed ground truthing or field visits were 

conducted in the community and the erosion 

sites. The field visits or ground truthing 

were used to identify and undertake 

inventory of baseline information relevant to 

the study objectives. Global Positioning 

System (GPS) was used to obtain 

geographic positions of the erosion sites. 
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The coordinates of the erosion sites were 

used in thematic mapping of the obtained 

geographic data in a Geographic information 

system (GIS) environment together with the 

use of SPOT-5 and IKONOS( I meter 

resolution) Satellite imageries. Digital 

camera was used to capture some features 

and extent of the erosion and the FGD 

meetings with community members  

Results and findings 

 The impact of gully erosion in 

Ezemazu, Umuturu, Urualla Ideato –North 

LGA were identified both in real cost and 

physical cost or damages as shown in table 

1. 

Table 1: Cost Implication of Assets Lost to 

Erosion 

Cost of Assets (N) Percentage Responses 

(%) 

Table 1: Cost Implication of Assets Lost to Erosion 

Cost of Assets (N) Percentage Responses (%) 

Less than 100,000.00 

100,000.00 – 500,000.00 

500,000.00 – 1,000,000.00 

Above 1,500,000.00  

Total: 287,575,000.00 

- 

- 

15 

85 

100.0 

Source: Field Data, 2014 

 

. Field Survey of the area showed loss of homes, landscape, farmlands, corps damage, 

livestock and fuel wood destruction as shown in table 2.  

 

Table 2: Properties/Items Lost to Gully Erosion 

Nos. of 

items 

affected 

Items Level of items destroyed 

23 

10 

15 

10 

 

 

 

60 

1 

2 

11 

3 

32 (40%) 

Buildings/Houses 

Buildings/Houses 

Hectares of farm land 

Tens of tones cash and 

food crops, cloths, 

household utensils, etc. 

 

Medicinal plant species  

Village shrine 

Corpses  

Electric poles and grids 

Community roads/paths 

Agwura Primary pupils 

Completely destroyed and washed away 

Under threat (50-100m) to erosion head 

Rendered useless and eroded away 

Over N115,000.00 and unquantifiable items 

 

 

 

Not quantified 

Not quantified 

Exhumed and reburied 

Not quantified 

Totally destroyed 

Denied access to their school 

Source: Field Data, 2014 

Satellite  imageries (rastas) of the 

community and adjoining communities 

shows the extent of the gully erosion and 

landuses and land cover as well as 

settlements, roads and path ways that are 

truncated by erosion, Figure 1. 



Global Research Journal of Science 3(3):1-8, 2014 

*Corresponding Author’s Email: nchrisume@yahoo.com  5 
 

 In order to bring home the impact of 

the gully erosion in the area researchers 

discussed the findings and results of impacts 

under four headings individuals 

/Community, Cultural areas/Venerable or 

sacred sites, community /Utility properties 

and the Rasta.  

Individual /Community Loses  

Twenty- three (23) buildings made-

up of bungalows and duplexes (Storey 

buildings was lost to gully erosion while ten 

(10) buildings were under threat lying 

between 50 -100 metres to the erosion 

Corridor during the period of the research. 

Farmlands estimated to cover 15 hectares or 

over hundred plots have been wiped out or 

rendered useless. Farm produce worth 

hundreds of thousands of Naira was 

destroyed and causing lost of incomes to 

farmers. For example, a particular woman 

named Mrs Rita Ogidi (Figs. 4 and 5) lost 

more than N100,000.00 worth of her cash 

crops – yams, cocoyam and cassava to 

erosion. Mrs Ogidi claimed she cultivate 

over 10 plots of land annually to make her 

income. 

See Fig 4 and 5    FGD photograph and Mrs Ogidi Making Remarks 

 

 Cultural/Venerable Areas  

Gully erosion devastated compounds 

and exhumed/exposed graveyards in the 

study area. This has made some people in 

the community to rebury their deads For 

example Hon. Gerald Uzoechi exhumed two 

(2) corpes- his father Chief Uzoechi and his 

uncle Late Pius Uzoechi due to erosion 

menace. The honourable gentleman obtained 

the permission of the community leaders, 

Umuada (daughters of  the family) and the 

Parish Priest of St. John’s Catholic Church 

to exhume and rebury his father and the 

uncle due to the threat of gully erosion to 

these venerable or sacred sites. On the other 

hand the Chief Priest of Ezemazu, Nze 

Okwute Omechuruagu lost the community 

ancestral shrine and his botanical garden 

containing sixty (60) medicinal plants to the 

devastating gully erosion. The daughter in-

law of Nze Okwute Omechuruagu, Mrs. 

Ijeoma Okwute lost her household 

properties and personal effects including her 

community women identity uniform 

(George worth N15,000.00 to the gully 

erosion. According to Mrs Okwute on the 

night of the fateful day, she heard knocks on 

her door and window. When she inquired, 

her intuition advised her to act quick 

because that is how the erosion are said to 

occur in the area by unknown forces and she 

woke up her three children and ran out and 

immediately there was a loud land slide that 

swallowed her house and  household 

properties. Nze Okwute Omechuruagu 

attributed the gullying menace to activities 

of the new generation that killed  a python 
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and fished in the Agwura River. He said 

these offended the gods of the land and their 

revenge is to chase the whole settlement 

away or render them homeless. See Fig 2 

and 3.   

  

Fig 2 Ezemazu Erosion site                                         Fig 3 house destroyed by erosion 

 

COMMUNITY/UTILITY PROPERTIES          

Countless exotic trees, palm trees, oil 

bean trees and other economic trees were 

lost to the gully erosion. Eleven (11) electric 

poles and grid lines were lost to the gully. 

This has impacted on the community by 

depriving the area of public electric power. 

The road linking Umuomeji and Ezemazu 

has cut off making communication and 

interaction between the two (2) 

Communities impossible. Also access to Eke 

Agwura Primary School has been difficult. 

Pupils attending the school from 

Umuezegudo and Ikpa are prevented from 

having direct access to the school. The 

numbers of pupils who find it difficult to 

access primary education from these 

communities are over 40% of the children 

attending the community school. 

Community lands as well as pathways 

linking kindred and families have been 

destroyed. Range animals have also been 

lost to sudden landslides that are triggered 

by the internal forces that engender gulling. 

Roads and paths along the erosion corridors 

have been abandoned while the Agwura 

River has been reduced to flood plains.  

The Rasta (Satellite image) of Area 

The one (1) metre resolution satellite 

imagery was produced using the geographic 

data obtained, using table 3 and integrated in 

the GIS environment together with the use 

of SPOT – 5 and IKONOS, features showed 

include fantastic aerial imageries, 

hydrogeology and wetland, rivers, 

settlements, arteries (roads), land use and 

land cover, extensive gully erosion sites and 

areas prone to erosion among others, while 

digital photographs showed devastated 

compounds and landscape, and community 

members during FGD and COI meetings.  
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Table 3: Geographic Information System GPS Coordinates of Erosion Sites 

Location/Site Coordinates Elevation 

Urualla-Umueshi Road 

Umuomeji  

Ikpa  

Umuezewudo  

Ezemazu  

Eluama 

N005.82851…,   E007.11086… 

N005.52292…,   E007.03701… 

N005.522920…, E007.037011… 

N005.52292…,   E007.0370… 

N005.52292…,   E007.037011… 

N005.522921…, E007.0370… 

- 

- 

- 

- 

- 

- 

Source: Field Data, 2014. 

Fig. 5.1 shows the extensive gully erosion 

on the west of Urualla and boundary areas of 

Ogbelulu (Ogberuru), and Ihite Owerri 

showed the extent of erosion sites in the area 

and appeared in yellow colour; wetlands, 

rivers and freshwater vegetation are bluish-

green, forest and bush land are green areas 

while areas prone to erosion (brown 

environment) are shown with brown colour. 

The whitish blue areas are both Agwura and 

Urashi flood plains. Network of roads 

(arteries) are truncated in some areas. 

Settlements appeared in white and black 

background. The average depth of the gully 

was 20 metres, with cross-sectional area of 

over 100 metres in some places and 

covering a distance of 3 kilometres.  

  

 Fig 5.1                  Satellite Image  of Ezemazu and  land uses and cover.  

 

Mitigation of the erosion areas 

 The community due to the problems 

of gully erosion has initiated actions that are 

aimed at addressing it. Such popular actions 

include land terracing along areas prone to 

erosion, channelization; construction of 

catch pits and run ins, geo bagging and use 

of logs and trunks of woods and grasses to 

block and check flows and flooding. It was 

observed that these efforts does not 

effectively check the menace of the gully 
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erosion, thus requiring some high 

engineering works. The findings of the study 

corroborates Kindred technology (2011), 

Ofomata (1985) and Nwafor (2006) who 

posited that gully erosion are caused by both 

natural and human factors and destroys 

economic trees, farmlands, houses, roads, 

and other spatial structures and processes. 

Also the number of erosion sites increases 

annually as stated by Jaiyeoba (2002). This 

assertion agrees with the finding in erosion 

sites in the study area. 

SUMMARY, CONCLUSION AND 

RECOMMENDATION         

The gully erosion in Ezemazu, 

Umuturu Urualla in Ideato-North LGA has 

been studied using field survey method or 

ground truthing and satellite technology. 

The ground truthing and rasta showed 

various land uses, land cover, degraded and 

devastated lands, damage to biological and 

physical environments. Farmlands, food and 

cash crops worth hundreds of thousands of 

Naira have been destroyed. Families and 

households has been displaced and houses 

destroyed. The estimated cost of damaged 

buildings, farmlands, trees and other things 

was estimated to  the tune of over two 

hundred and eighty five million five hundred 

and seventy five thousand naira (N287,575 

000.00)  Communal artefacts and sites have 

been destroyed and economic trees as well 

as public power grid has been lost, which 

was not quantified. Communication between 

neighbouring communities has been 

dislodged due to truncation and destruction 

of connecting artery. The study identified 

certain efforts made by the people to cope 

up with the erosion menace. This was 

corroborated during the public consultation 

executed during the study.  

 The study concluded that erosion in 

Ezemazu-Umuturu Urualla with five (5) 

active sites has rendered the area inhabitable 

and represents a major ecological challenge 

facing the area especially the people who 

have no other place to call their own as the 

gully erosion causes them to abandon their 

homes, fatherland and farmlands. To this 

end, the study recommends that civil work 

for the construction of adequate regional 

drainage channel and watershed should be 

undertaken to checkmate ecological damage 

due to gully erosion. Underground drainage 

(culverts), afforestation, land-use 

environmental friendly activities as well as 

engineering and erosion based technical 

measures such as bioremediation should be 

used to reclaim and address the devastated 

lands. 
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