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Abstract 

ully erosion has always caused a lot of 

devastation to link roads houses, 

bridges/culvers, farm lands etc. It has 

caused a lot of distortions to various kinds of 

land use practices spread between rural and 

urban settlements. However, the assessment of 

the effects of gully erosion on residential land 

use in LAFIA Town of Nasarawa State was carried 

out with a view to identify the several and most 

severed areas, the causes, the impacts on the 

environment and the status effects of the gullies 

in the selected study areas, hence the mitigative 

increase to be applied on such areas. Both 

primary and secondary data were applied in the 

areas of questionnaire administration, 

laboratory soil textural analysis as well as field 

measurements (Height, Width and Depth) of 

gullies of the identified areas. Descriptive 

statistics were 

adopted to analyze 

the results from the 

questionnaire 

administered and the 

results shows that 

50% identified 

increase in volume of 

water as being 

responsible while 

33.33% noted increase 

and residential 

development 10% to 

haphazard 

development and 

6.66% to sand borrow 

pits as the major 

causes of gully 

erosion. The result on 

effects of gully 

erosion on residential 

land use shows that 

50% identified the 

destruction of basic 

G 

MPRI-JPAS 
INTERNATIONAL JOURNAL OF 
PURE AND APPLIED SCIENCE  
VOL. 17 NO.9 SEP-2021 ISSN: 1660-5332 

 

KEYWORDS: Gully, 

Erosion, 

Residential, Land 

use, Degradation 



 

 

 
16 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – PAS  
VOL. 17 NO.9 SEP-2021 ISSN: 1660-5332 

EDITOR-IN-CHIEF 
Prof. E McLenna [Australia] 

infrastructures (roads, drainages, 

communication gadgets etc), 36% noted the lose 

of lives/properties (Private and public) and 14% to 

collapse of houses every year. Also, the results of 

the analysis shows that moisture contents of 

soils in virtually all the areas were low with mean 

value in each rainfall which implies that the rate 

of recession of gullies would increase 

intermittently and the predominance soil 

texture in sandy with its silt being 2.4% and 15.5% 

respectively. On the average of the gullies 

measurements  of the identifies areas, ranges of 

9.2m was found at Kofar Zanwa as the highest 

and 2.2m at Bukan Sidi being the lowest. The 

researcher recommends the growth of 

vegetation cover, 

restoration and 

development of 

green-belt zones, 

construction of 

concrete 

(channelization) 

along gully routs and 

establishment of soil 

conservation boards 

that will ensure 

appropriate land 

utilization by all 

sundry. 

 

INTRODUCTION  

he world as it is today, our society often times tends to focus on 

sensational news and short crises which surround us. However, by 

constantly dwelling in the present, many people ignore the long 

team problems that hither-to compound slowly until they reach a crisis 

level, and may then become very difficult or impossible to correct. Soil 

erosion as it is, is a continuing long time problem.  

Natural processes such as the information of soil occur at an alarming 

and shower rate than soil can be lost. It is estimated that over 3 million 

metric tons of soil are easily eroded off of our field and pasture each year 

by water erosion alone (Rathen et al, 2010). However the main variables 

affecting water erosion are precipitation and surface runoff. Rain drops, 

the most common form of precipitation, can be very distinctive when 

they strike base soil. With impacts of over 20mph, raindrops splash grains 

of soil into the air and wash out seeds. The overland flow, or surface 

runoff, then carries away the detached soil, and may detach additional 

soils and then sediment which can be deposited elsewhere.  

Soil erosion is a worldwide problem causes by wind or water in arid and 

humid environment. It is one of the most identifiable problems of the 

world, internality rainfall or strong winds may trigger off soil erosion 
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resulting in soil impoverishment. Rainfall, though short-lived, may be 

very heavy enough to create irretrievable changes in the landscape 

which in turn affects all kinds of infrastructural developments as far as 

landuse practices are concerned. However, the role of rainfall as agent 

of erosion depends on human impact on the environment.  

Activities of man over time have introduced several changes into the 

environment. This is so considering human level of awareness, 

technological advancement, Desire/Needs and population pressure on 

the environment.  

Construction, mining activities, farming, over grazing, deforestation, etc. 

has had a significant contribution to the unbearable changes in the land 

use of many areas. The varies changes in the environment are thus 

brought about through increase soil erosion/gullies, soil loss and increase 

decline in water tables; while some climatic consequences ranges from 

reduction in atmospheric humidity and cloud cover as well as increase 

heat reflectivity and lowering precipitation (Iwena, 2009).  

Land as a resources mean the resources available from the land thus, 

agricultural lands which contain natural fertilizer for growth of the 

products some the underground water, the various minerals like coal, 

bauxite, gold and other raw materials. Many of them are essential for 

one survival while others are used for satisfying our wants (Nasiru, 2012).  

Nasarawa State has three senatorial zones which include: Nasarawa 

North (Akwanga); Nasarawa South (Lafia) and Nasarawa West (Lafia) 

respectively. Lafia Local Government Council the seat of Nasarawa South 

Sensational Zone which doubles as capital of the state is characterized 

by all focus of land use practices be it housing, agricultural, commercial, 

mining, transportation, institutional etc. A food and Agricultural 

Organization (FAO-1981) report estimated that between 5.71 million 

hectares of land use are being lost annually through all focus of soil 

erosion.  

Land use to some extent depending on human level of awareness and 

social environment. A good instance is the extraction of sand for 

concrete block making at Shabu Town of Lafia Local Government 

(Nasarawa State) is a product of advancement of present technology 

same is applicable to this mining in the Jos-Plateau. Having discovered 

such potent environmental resources, main therefore ventured in the 
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exploration and exploitation of the endowed natural resources without 

due regards to its adverse effect on the environment. This therefore 

necessitated this investigation to ascertain the levels of the impacts of 

such human activities on the environment.    

 

Materials and Methods  

Location 

Lafia is located between latitude 80 20’N-80 38’N and between longitude 

6 34’E-70 30’E. It share boundaries with Wamba L.G.A in the North, Obi 

L.G.A in the South, Doma L.G.A in the South-West, Awe L.G.A in the 

South-East, Kokona L.G.A in the North-West and Plateau state in the 

North - East respectively. See fig 2 

 

Fig.1 Nasarawa State showing Lafia LGA 

Source: NAGIS,2020  
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Data for this research were sourced from both primary and secondary 

sources. The primary source include data obtained from visit to the 

gullies host communities for field observation, soil sample collection for 

analysis and administering of questionnaire. Random sampling 

technique was used in selecting respondents for this research whereby  

a total of 150 were randomly administered to each of the six gully sites. 

The secondary data used in this research work include information, 

journals, textbooks, newspaper, unpublished projects, dictionary and 

encyclopedia. 

The Statistical techniques that were adopted for this research included: 

descriptive and inferential statistics. Descriptive statistics was used to 

summarize the data generated from the field work and laboratory 

analysis. ANOVA analysis was employed to determine the variation 

between the length and the depth of gullies in the area. 

 

Results and Discussion 

Gully Erosion Awareness of the Respondents 

Figure 4.1 revealed that quite a large number of the respondents 84% had 

a prior knowledge of the area being prone to gully erosion before 

erecting structures. The of the inhabitant as regards erecting residential 

structures in the area despite their knowledge could be attributed to the 

cultural attachment to inherited lands and the high cost as well as the 

difficulty in acquiring lands in other surrounding locations. On the 

contrary, only 16% attested to not having any prior knowledge of the area 

being prone to erosion. 

 
Figure 1: Prior knowledge of erosion problems in the area before building 

Source: Field survey 2021 

Yes
84%

No
16%
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Furthermore, figure 4.2 shows that quite a large number of the 

respondents have witnessed erosion problems in the area. 37 

respondents have witnessed gully erosion in the area for more than 20 

years, 33 for 20 years, and 35 for 15 years while the rest attested to 

haven’t witnessed gully erosion in the area between 1 to 10 years period 

in the study area. This implies that more than half of the respondents 

have a good and long knowledge of erosion in the area and can give 

useful information regarding its causes and consequences in the area. 

Figure 2: Years of erosion awareness in the area  

 

2. AWARENESS OF EFFECTS OF GULLY BY RESPONDENTS 

VARIABLES RESPONSE FREQUENCY PERCENTAGE % 

Existence of gully Yes 125 84 

No 25 16 

Total 150 100 

Length of 

existence  

5years 15 10 

10 20 13.33 

20 40 26.66 
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30 and above 75 50 

TOTAL 150 100 

Major causes Sand borrow pit 10 6.66 

God’s will on 

increase and 

other 

developments 

due to 

population 

expansion of 

city 

50 33.33 

Increase in 

volume of 

water due to 

heavy rains 

75 50 

Haphazard 

developments  

15 10 

TOTAL 150 100 

Effect of gully to 

residents 

Destruction of 

existing roads, 

culverts, 

drainages  

75 50 

Loss of 

lives/properties, 

private/public 

building 

55 36 

Collapse of at 

least 2-5 houses 

every year for 

nearly 18 years. 

20 14 

TOTAL 150 100 

Source: Field Survey-2021 

 

Table 2 revealed that 33.33% of the respondents attributed the cause of 

erosion in the study area to extreme weather conditions such as heavy 
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and long duration of rainfall. 10% said that gully erosion occur in the area 

due to harp hazard development activities while  50% believed that the 

occurrence of erosion in the area could be attributed to God’s will. Also, 

high rate of residential/commercial developments resulting in 

population growth of the capital city. 6.66% of the respondents were of 

the opinion that the occurrence of gully erosion in the area is due to 

activities of man in quest for sand as construction materials leaving some 

areas as drainage water channels.  

 

Effects of Gully Erosion  

The major effects of gully erosion accounting for 50%  was total 
destruction of existing public infrastructures, resulted in the lost of lives 
and properties (private and public buildings) and 20% leads to collapse of 
nearly 2-5 houses every year for a period of 18 years of the creation of the 
state and Lafia as capital. However, the result presented in table 4.2 
revealed that although most of the respondents have lived in the area 
for long, they still lack adequate knowledge of the causes of erosion in 
the area. Also most of the identified causes of gully erosion in the study 
area could be categorized under anthropogenic activities which implies 
that humans play a major role in causing erosion in the area. Their abuse 
and use of natural resources, such as disforestation, improper waste 
disposal, faulty farming and housing constructions also contribute to 
major causes of gully erosion in the area.  Also the susceptibility of a soil 
to erosion is influenced by its physical, hydrological, chemical and 
mineralogical properties as well as its soil profile characteristics (Olofin, 
1985). Important soil physical and hydrological property that affect the 
resistance of a soil to erosion include texture, structure, water retention 
and transmission properties (Olofin, 1985).  
 

3 A. MITIGATIVE MEASURES AGAINST GULLY EROSION 

VARIABLES RESPONSE FREQUENCY PERCENTAGE % 

Methods of 
controlling gully 
erosion 
(Locally/otherwise) 

Sand filed bags on 
water channels  

40 26 

Construction of 
concrete drainage 
system/culverts 

80 54 

Vegetation  20 14 

Other methods 10 6 

TOTAL 150 100 
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3 B. 

Advise on terms    

Immediate (Short) 
solution 
0-6 months  

Existing laws on 
erosion control 
measures should be 
applied. 

12 8 

Discourage 
construction around 
gully sites. 

20 13 

Relocate residents 
who are 50m to the 
gully site and 
convert land for 
vegetation 
purposes 

50 33 

Use sand bags and 
stone aggregate 
along gully channels 
to reduce intensity 
of same. 

45 30 

 Discourage lifting of 
sand for building 
construction   

15 10 

New water drain 
channels should be 
diverted far from 
the gully sites. 

8 6 

Total 150 100 

 

3 C. 

Medium term 
solution 6 months 
– 2 years 

Development 
control mechanism 
should be 
reactivated  

30 20 

Construction of 
wide concrete 
drainage systems 
throughout the 
township roads 

65 43 
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Apply hand core  
stones the already 
existing gully areas 
to reduce size 

35 23 

Discourage 
dumping of refuse , 
farming and other 
activities along drain 
channels  

5 4 

Capital city master 
plan should be 
updated 

15 10 

TOTAL 150 100 

 

3 D.  

Long term solution     
2 years and above 

Declare state of 
Emergency on all 
gully sites. 

80 53 

The new township 
master plan should 
commence 
operation and be 
strictly adhered to 

25 17 

There is need for 
collaborative efforts 
of all the 3-tiers of 
government in 
combating the 
hazard of gully 
erosion. 

45 30 

TOTAL 150 100 

Source: Filed Survey – 2021 

 

Mitigative Measures of controlling gully erosion 

Table 4.3 – revealed that controlling erosion locally/otherwise, 20% were 

of the opinion of using sand filed bags on water channels while 54% opted 

for construction of concrete drainage system, 14% vegetation growth 

and 6% for other methods.  
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The immediate (short term) solution, 33% suggested relocation of 

residents, 30% use of sand bags/stone aggregate in filling the gully 

holes,10% and 13% opined and discourage lifting of sand for construction 

and around the gully sites, 8% requested for implementation of existing 

laws on erosion control and 6% for new water drains channels to be 

introduced far from already gully sites responses on the medium term 

solution (6months-2years) revealed 43% for the construction of wide 

concrete drainage system throughout the metropolis, 23% are of the 

opinion of using hardcore stones to reduce size of gullies, 20% sought for 

reactivation of development control mechanism, 10% and 4% requires 

updating of capital city plan and discourage the dumping of refuse, 

farming activities etc along drain channels. 

 

The long term solution (2years and above) revealed that 53% of 

respondents opted for declaration of state of emergency on all gully sites 

in LAFIA, 30% required a collaborative efforts of all the 3 tiers of 

government while 17% requested for commencement of operation of the 

new LAFIA master plan . 

 

Particles Size Analysis of Selected Gullies in the Study Area 

Table 4.3 Physical Characteristics of Soil in the Study Gullies Site 

Gullies 
site 
Location 

Sand 

% 

Silts 

% 

Clay 

% 

Textural 

Class 

Bulk 

Density 

Organic 

Matter 

Soil 

Moisture 

Soil PH 

Killama 84 3.2 10.5 sand 1.38 1.40 19.2 7.80 

Kofar 
Zanwa 

74.2 1.6 7.2 Sand 1.42 1.29 20.2 6.62 

Ramin 
Kura 

69.5 1.4 12.7 Sand 

loam 

1.64 0.32 23 8.0 

Nas-
Water 

84.9 0.9 13.9 Sand 1.52 0.69 18.1 6.80 

Ungwan 
uje lelle 

89.1 4.9 36.6 Sand 1.44 0.31 24 5.9 

Bukan 
Sidi 

86.3 2.4 12.2 Sand 1.80 1.22 19.8 6.30 

Mean 81.3 2.4 15.5 Sand 1.5 0.87 20.7 6.9 

S.D ±18.26 ±8.34 ±11.21 Sandy 

loam 

±0.823 ± 0.721 ± 14.2 ±3.731 
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C.V 3.682 1.33 3.13  0.111 0.102 4.31 1.179 

Source: Field Survey-2021 

 

Table 3 present results on physical characteristics of soil in the study area 

and the findings revealed that the soil in the study area is predominantly 

sandy soil with mean % of sand being 81.03% while clay and salt are 2.4% 

and 15.5% respectively. The high proportion of sand at the upper soil level 

could not have supported gully erosion at the initial stage, but other 

factor such as high volume of runoff as a result of increase in 

impermeable surface and other anthropogenic factors, most of the 

urban bare soils are easily susceptible to action of running  water (runoff) 

(Jeje, 1995). 

The table also presents information on bulk density in the study area and 

it shows that the value of bulk density obtained at the top soil ranged 

between 1.64gkms in Ramin-kura, 1.52gkms at Nas water area, 1.44kgms 

at kofar-zunwa, Uje-Lelle, 1.80gkms3 at killema. All the study gully site in 

the area exhibited by low bulk density value which are a little above the 

range of 1.0-4g/cm3 considered for well aggregated grassland (Okogbu, 

2015). The implication of the low bulk density in the study area is that 

there would be fast infiltration capacities of the soil, thus making the soil 

less prove to greater runoff and soil loss. When the runoff occurred, it is 

when the soil is saturated with water. Most of the runoff in the town is 

caused through anthropogenic activities. 

 

5 Gully Morphometry and Development in the study Area 

Table 4.5: Gully Morphometry and Development in the Area 

Gully 

Location 

Site 

Longitude Average 

Width 

(m) 

Average 

Depth 

(m) 

Length Average 

Slope 

gradient 

(0) 

Land 

Elevation 

Volume 

of Soil 

Loss 

Per Yr 

Killema 080 38’E 10m 5m 160m 380 49m 1860 

Kofar 

Zanwa 

08 38’E 16m 9.2m 152m 400 48m 2359 

Ramin 

kura 

08 38’E 9m 4m 40m 160 45m 1250.3 
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Nas-

water 

08 40’E 18m 6.4m 200m 140 46m 1383 

Ungwan 

Uje Lalle 

08 40’E 6m 3.3m 60m 120 47m 845.1 

Bukan 

Sidi 

08 30’E 4m 2.2m 30m 100 45m 2025 

Mean - 10.5 5.0 107m 21.6 46.6  

S.D ± ± 6.023 ± 2.31 ±23.72 ±16.72 ±14.08  

C.V  3.34 1.08 11.13 10.00 09.18  

Source: Field Survey-2021 

 

Table 5 presents information on Gullies morphometry in the study area; 

the results revealed that the average lengths between 200m at Nas-

water, 160m at kiloma area, 152m at Kofar-Zanwa, 60m at Ungwar Uje 

lalle, 40m at Ramin-Kura and 30m Bukan Sidi respectively. The slope of 

the study gully site ranged from 100 - 400, ordinarily under vegetal cover, 

these slope gradients would not enhance erosion processes but due to 

exposure to direct raindrop impact and human activities coupled with 

poor civil engineering work to control the runoff, gully has become 

pronounced virtually in every catchment for instance, building of drains 

along urban streets and concrete channels is a deliberate attempt to 

control surface runoff but the improper handling of such projects often 

accelerated or triggered gully formation and growth at receiving location 

of the runoff.  

Specifically, many of the channels and drains constructed at time 

abandoned or terminated half way before getting to the natural 

drainage channel (water bodies). The average gullies depths ranged 

from 9.2m at Kofar-Zanwa, 6.4cm at Nas-Water Area, 5m at Kilema Area, 

4m at Ramin Kura, 3.3m at Ungwan use Lalle, 2.2m at Bukan Sid Area 

respectively. In this case therefore Kofar-Zanwa recorded the highest 

depths value while Bukan Sidi recorded the least value. The table also 

present information on the width of the study gully site in the area and 

the result revealed that Nas-water recorded highest average value of 

18m, 16m at Kofar-Zanwa, 10m at Kilema, 1om at Ramin kura, 6m at 

Ungwan Wajen Lalle and Bukan Sidi recorded the least width value of 
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4cm. the table shows that all the value of gullies Dimension suggest that 

gullies in the study area are not moderate at all. 

The table also show that of soil loss to gully erosion was obtained from 

the all the gully system in the study area. This indicates a lot of sediment 

loss to gully erosion every year which needs serious measures in 

combating in Lafia Town.  

 

 
Fig3: effect of gully erosion 

Source: Author Field Work, 2021 

 

Plates Showing Gully Erosion Sites 

Gully erosion in the study area has caused a lot of devastation to 

residential land use in the study areas as it has affected roads, houses 

and bridges negatively. Plate 4.1further revealed this. 

 

  
Plate1: Ramin kura erosion site showing        Plate 2: Kilema2erosion site showing 

severity of the erosion         severity of the erosion 

1

2

3
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Plate 3: Kofar Zanwa erosion site showing how Plate 4: Ugwan Wajen Lalle erosion site, 

erosion affects residential land use in Lafia showing the severity of erosion 

 

 
Plate 5: Nas-water erosion site, showing how erosion affects residential 

land use in Lafia. 
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Plate 6: Bukan Sidi erosion site, showing how erosion affect residential 
land use in Lafia. 
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Variation between the Length and the Depth of the Gullies in the Study 
Area 
Table 1: Descriptive Statistics of length and depth of gully erosion 

Descriptive Statistics 

 Mean Std. Deviation N 

Depth 5.017 2.5031 6 

Length 107.000 72.2634 6 

Source: Field work, 2021 
 
Table 2: correlation analysis between length and depth of gully erosion 

Correlations 

  Depth Length 

Depth Pearson Correlation 1 .754 

Sig. (2-tailed)  .083 

N 6 6 

Length Pearson Correlation .754 1 

Sig. (2-tailed) .083  

N 6 6 

Source: Field work, 2021 
 
Tables 2 showed the correlation between the depth and length of gully 
erosion in Lafia local government area of Nasarawa state. The result 
revealed that there is a perfect positive correlation (strong association) 
between the length and depth of the erosion site at 95 (0.005%) 
confidence level. This implies that a change in the depth of the erosion 
will trigger a change in the length and vice versa. 
 
Conclusion 
This research work has shown the extent to which gully erosion effects 
residential area in Lafia town, Nasarawa Stat, Nigeria with their physical 
characteristics (Morphometry and Geometry). 
Gullies from six severe location were carefully selected measured for 
determination of their dimensions (Length, Widths, Depths and 
Elevation) as well as volume of soil. The gullu erosion extents measured 
revealed the length mean value of ±107 in the area. 
The effects of gully in the study area have contributed immensely to 
environmental degradation. The value of gully extents and gully 
dimensions (length, Depths, Widths) shows that the effects has revealed 
a disaster lend, but the restoration of damage done require assistance 
from the outside especially from the government and non-governmental 
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organization. This menace is calling for urban reclamation by applying all 
possible measure in order to tackle further loss of residential land use, 
buildings and other properties. 
Although the inhabitants of the study area have lived long enough in the 
study area, majority of them still lack comprehensive knowledge of the 
causes of gully erosion and thus do not know exactly what to do at their 
own level to help cartel the erosion menace in the area.  
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