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ABSTRACT
Gully erosion is a major environmental problem prevalent in Imo State. This trend is attributed to mostly the
friable and unconsolidated soil which manifests a preponderance of coarse to fine sand with little or no fines
or binding matrix. These gullies occur when surface water runoff and overland flow remove the soil along
drainage lines, a process that has often created huge ecological problems which affects the physical, social
and economic life of the affected people (Sheng, 1981) and Imo State is no exception. Despite studies by
researchers in Civil Engineering including the Government on ways of combating this problem, the menace
appears intractable as more and more sites keep developing from the same catchment area as the old ones
being addressed both in spacial scope, severity and magnitude. The focal concern of this paper is to reevaluate existing and available approaches to gully erosion control in Imo State with a view to urgently
provoking and facilitating further assessment of the problem as well as provide technical direction in our
control and management strategies within our peculiar environment and ecological zones.

Keywords: Gully Erosion, Environmental Problem, Friable and Unconsolidated Soil, Overland Flow,
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1.0
INTRODUCTION
Gully erosion appears to be more distinct and
spectacularly perceptible as compared to all
the different types of soil erosion, in Imo State.
This trend has over the last decade continued
to increase and has recently assumed an
alarming dimension with these gullies ranging
from tens of meters to over hundred meters in
lengths, depths and widths. This is attributable
to the high rainfall pattern in the State which
lies within the characteristics geographic
typology of the Southeast zone of Nigeria
(Wischmeier an Mannering, 1966) where the
annual rainfall in Owerri is about 2555mm.
Mechanically, gully erosion begins as the
runoff and overland flow descends a slope
where it gathers considerable force
(momentum) with which it tends to cut the
ground dislodging loose soils such as sand and
silt, widening and deepening established or
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localized channels such as foot paths left by
man or other animals in our environment to
give rise to the phenomenon of these gullies.
According to Abarikwu (1988), about 40% of
the land mass in Imo State is affected by gully
erosion which manifest by the sudden and
dramatic removal of large tracts of land. The
State has so far documented 1970 gully sites
prominent among which include the Amucha
and Okwudor gully erosion sites in the Njaba
L.G.A, the Ihitte - Nansa gully erosion site in
the Orsu L.G.A, the Omuma- Isiaku,
Amanator, Urualla and Isiekenesi, all in the
Oru- East L.G.A of Imo State. The combined
effect of these erosion processes have not only
degraded the quality and quantity of the State’s
agricultural lands but has also reduced the
availability of land for quick time
infrastructural development.
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2.0
THE EROSION TRIGGERS IN
IMO STATE.
The complexity posed mostly by gully erosion
in Imo State has provoked much debate
especially among Civil Engineers that it is
often difficult to reconcile their views as to the
causes of the menace. However, in Imo State,
the interplay of the following factors has been
identified as the major erosion triggers.
i.
High erodibility nature of the soil:
The nature of the soil in Imo State being
unconsolidated is cohesionless and porous. As
water easily goes into such soil, this structure
easily succumbs to the scouring effects of
running waters which induces incisions and
finally develops into gullies.
ii.
High runoff from rainfall: As the
State is located within the tropical rain forest
zone, which is characterized by high rainfall
and rainfall intensity, there is high incidence of
enhanced storm erosivity which is favourable
to soil detachment and transportation
(Wischmeier and Mannering, 1966). Erosion
gullies in consequence occur when surface
water runoff and overland flow is exacerbated
by high runoff from rainfall.
iii.
Human induced factors: Situated
within a land area of 5,530 km2 with a
population of about 3,934,899 by 2006
Census, Imo population density which varies
from 230 – 1,400 people per square kilometer
is among the highest in Nigeria. High
population trends usually induce pressure on
available land as more land is being cleared of
its natural vegetation for agriculture and other
civil works. This exposes the environment to
the vagaries of erosion and gullies (Holy,
1980). Besides all, poor agricultural practices
like indiscriminate felling of trees and bush
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burning, poor civil works such as excessive
excavation activities, inadequate or non
provision of drainage facilities where
necessary have all combined to raise the runoff
coefficient in Imo State to a level where they
have become veritable erosion triggers.
2.1
EROSION CONTROL
The devastation and destructive effect of gully
erosion on the environment have compelled
and necessitated the wild quest by man into
seeking different measures and methods of
checkmating it. Of the two known types of
erosion control schemes namely; preventive
control scheme and curative control scheme, it
is considered that the task and cost involved in
the preventive control scheme is much cheaper
than the curative control scheme which as a
matter of necessity requires a thorough study
and understanding of the nature, scope or
magnitude of the erosion menace as well as the
hydrologic, geologic, physiographic and
geotechnical settings of the erosion sites
before the option could be meaningfully
engaged. These considerations and parameters
which are highly technical in nature often lead
to the inevitability of wrong projections and
solutions to the problem despite the huge
spending usually involved. Besides, the people
affected by the erosion who should have been
accommodated in the scheme as critical
stakeholders are usually left out owing to their
unprofessional knowledge of the scheme. It is
against this backdrop that I am recommending
the preventive intervention approach for all
developing economies like Imo State through
the exploration and exploitation of vegetative
cover and other earth materials.
The significance of vegetative (soil / plant)
covers and other earth materials in Imo State
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and generally in the Southeast had longed been
investigated by researchers like Lal (1976) and
Aina et al (1977). This research which
crystallize the destruction of rainfall impact
through interception by soil
covers
underscored that soil covers can generally
reduce runoff and by extension, its erosive
capacity (Elwell and Stockings, 1976), as well
as enhance the organic matter content of the
soil which tend to bind the soil particles
together through some associated biological
processes and making the soil more resistance
to erosion, (Baver, 1956).
The revelation of this study which integrates
into similar ones before it demonstrates that
soil cover when efficiently used on eroded
flood plains, channels or embankments have
the capacity to slow down flow velocity
notwithstanding the soil structure instability,
slope or rainfall characteristics. The slowed
flow velocity usually induced sediment load
deposition which can lead to the complete
siltation of the gully (Hudson, 1971).
Thereafter, the planting of locally adaptable
plants and trees could facilitate the
revegetation and densification of the silted
gullies. Therefore, in evaluating the validity of
the exploration and exploitation of local earth
materials and vegetative cover for erosion
control in Imo State, seven prototype
experimental runoff plots were set up in the
study area in the manner demonstrated by the
three exhibited in Fig 4.1 to 4.3 below, using
live vetiver grass (with its root intact), wood
shavings, coconut husk, breadfruit husk, palm
kernel shells, dead plant mulch (dead grass and
plant stalks) and bare soil as a control plot.
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3.0
MATERIALS AND METHODS
Grass grown as cover to the soil or some
selected earth materials used as ground cover
minimizes soil erosion than on bare soil to an
extent. Therefore, in this exploratory test, the
three
environmental
factors
majorly
investigated believed to be among the key
catalyst to all erosion forms are force of
rainfall, vegetal cover and ground slope,
Meyer et al (1972), Wischmeier and Smith
(1958). While force of rainfall and land slope
was controlled, the effect of other ground
covers was tested and correlated theoretically
with those of live ground covers like trees and
grasses. The pattern and force of rainfall here
was simulated with the local use of a water
sprinkler whose energy of flow was regulated
by its consistent application. As erosion is
gradient dependent, Meyer et al (1972), wood
blocks of equal slope percentage was used
across all the runoff plots. Each of these
prototype runoff plots is fitted with a discharge
outlet for runoff which empties into a
transparent basin that served as the catchment
basin. Next, a disturbed soil sample collected
from one source was filled into the seven
prototype runoff plots, while the above
selected earth materials were introduced as
cover over the soil in these runoff plots. Only
one of the runoff plots was left bare as the
control plot. Thereafter, an equal quantity of
regular tap water (2000 ml) was administered
through each of these plots in return at a
consistent rate while a timer was used to
record how long it took for the runoff water to
empty into the transparent catchment basin.
Usually, the timer was started when the
pouring began and was stopped as the water
stopped emptying into the catchment basin.
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Finally, the amount of discharged water in the
basin was measured across all the runoff plots
with a measuring cylinder while the time and
colour characteristics of the discharged runoff
were assessed across all the plots accordingly.

are shown below.

4.0
RESULTS OF THE EXPERIMENT
The experimental results for the exploration
and exploitation of vegetative cover and other
local earth materials described in Section 3.0
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Fig 4.2 Experiment showing the effect of runoff water on palm kernel shell
placed on soil sample
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Fig 4.1 Experiment showing the effect of runoff water on vetiver
ier grass
placed on soil sample
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Fig 4.3 Experiment showing the effect of runoff water on bare soil sample
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Table 1: Results Showing Earth Materials/Vegetative Cover For Erosion Control
Sample No
Sample Name
Quantity of Runoff
Time characteristic of
(ml)
Runoff (s)
1
Vetiver grass
255
126
2
Wood shavings
285
116
3
Coconut husks
310
112
4
Palm kernel shells
350
110
5
Breadfruit husks
375
104
6
Dead plant mulch
455
101
7
Bare soil
506
98
4.2
OBSERVATIONS FOLLOWING
THE EXPERIMENTS
From the experiments carried out, observations
showed that:
i
The water in the runoff plots with the
live grass yielded the lowest quantity
of runoff which took the longest time
of approximately 126 seconds to
discharge.
ii
The runoff in the live grass plot was
also the clearest even though it had
very little sediment collection.
iii
There was also the evidence of a
progressive gradation colour change
down the ladder from samples 1 to 7 in
terms of the murky state of the
discharged runoff with little and
negligible particulates of the earth
material cover while the bare soil
exhibited the murkiest discharge with
some quantity of soil debris in it.
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iv

The time taken for the discharge to
finally collect at the transparent basin
also showed a progressive downward
trend as indicated in Table 4.1 above.

CONCLUSION
Different approaches are often available in the
evaluation and resolution of erosion problems
in any given situation. The methods applicable
oftentimes are dictated by the nature, scope or
magnitude of the challenge posed by the
erosion menace. Therefore prompt efforts
should be made by all towards their preventive
scheme by the provision of suitable earth
materials and vegetative cover since they
appear to be potentially good enough materials
for erosion control. This was proven by Okorie
(1984), when he explored and exploited the
efficacy of these earth materials and vegetative
cover using the massive planting of bamboo
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plants for the control of the gully advancement
in Ahiazu and Onitcha-Mbaise L.G.A of Imo
State.
On the whole, the adoption of any single
measure to reclaim a gully site may not be a
self-sufficient option unless the complex
problem of the general involvement of the
population in the gully control process and
effort are also willfully engaged. In doing so,
the host communities should be involved to
promptly pinpoint the early development of
any gully in their area for prompt attention
before their damage becomes extensive and
more capital intensive to manage since erosion
is a dynamic process.
This, in my view makes gully erosion
management more attitudinal than academic
and should be an all-inclusive process and not
just an elitist thing as everybody should be
involved in both the research and
implementation process of managing the
menace. Such integration and synergy among
all people in preemptive erosion management
will provoke and activate the people’s
commitment to see themselves as stake
holders.
RECOMMENDATIONS
i
Earth materials (creeping plants/trees,
carpet grasses, stone, etc) such as vetiver
grass, palm kernel shells, wood shavings,
coconut husk, bread fruit husk, dead plant
mulch, etc should be used to provide
vegetative/ ground cover for the soil.
ii Government bodies should endeavour to
plan an awareness campaign to educate
the inhabitants on the consequences of
indiscriminate bush burning, refuse
disposal, farming activities near gully
sites, etc.
Website: www.ijiets.coou.edu.ng

iii

Farming activities near drainage lines
should be discontinued to avoid channel
erosion, land sliding and gulling.
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