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Abstract  
The study focuses on assessment of human activities accelerating geomorphic 

processes along River Ngaddabul. The data used for the study were obtained 

from direct field observation and measurement of channel variables such as 

channel width, depth, slope angle and distance of the channel from 

infrastructures using measuring tape, Abney level and ranging pole. Also, 

examined were various human activities such as deforestation, livestock 

grazing, in stream mining refuse dumping and farming. Also, soil sample 

were collected in six locations sieve analysis and subjected to laboratory and 

descriptive statistical analysis. The result revealed that Ngaddabul River in 

Maiduguri is situated in a relatively flat terrain haven relief area of 320m to 

322m above mean sea level. The slopes along the channel in the six locations 

shows gently sloping angle ranging   from 30-70.Sieve analysis of soil sample 

shows higher percent mean sand 52.22%; moderate mean clay 26.73%; and 

lower mean silt 22.88% respectively. The findings also shows that human 

activities such as residential and infrastructural development, ploughing and 

crop cultivation, In stream mining, deforestation, Livestock grazing, refuse 

dumping on the channel bed, and deforestation coupled with the soil texture 

having high percent of sandy to sandy loam have exposed the soil to 

numerous erosion processes which culminated to varying geomorphic 
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Introduction 

Human activities, including land use 

changes, affect discharge and 

sediment supply indirectly, typically 

by increasing peak flows and 

increasing the quantities of sediment 

considerably (Wolman and Schick 

1967, Gregory and Walling 1973, 

Dury 1977, Allan 1995). Human 

activities surrounding a stream 

channel can also trigger off changes in 

processes that occur in stream 

channels such as erosion, bank 

undercutting, sliding and flooding 

inundations. Development in the 

drainage basin can take different 

forms and can be located on different 

parts of the basin. It can be land phase 

development (Simon, 1992), e.g. 

removal of vegetation by logging, 

deforestation, changes in land use etc., 

while on the other hand. It has been 

established that processes of 

urbanization and indiscriminate 

dumping of refuse on the drainage 

channel can cause flooding and 

channel adjustment Weli (2005) .The 

numerous uses to which man however 

put various aspects of the river basins 

considerably interrupt the tendency of 

a basin to achieve equilibrium within 

its components . This is because, most 

river systems provide critical 

ecosystem sources to large 

populations and considerable pressure 

is exerted by population on these river 

systems through various activities 

such as agricultural practices , bush 

burning , waste disposal, 

processes disfiguring the channel banks. The study recommends effective 

land use planning and making policy to protect and conserve the already 

threatened environmentally so as to curb the consequences of human role 

that aggravate geomorphic processes. This study also suggest that 

individuals and government are encouraged to pursue an integrated program 

of basin land use and structural alternatives which can prefer solutions to the 

issue been addressed. Reafforestation of the channel basin will encouraged 

infiltration in urban areas and reduces rapid flows into the existing river 

channel. 
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deforestation, channelization, water diversion for irrigation, overgrazing and 

drainage blockage. And these activities most of the time manifest in form of 

flood inundation, accelerated soil erosion (e.g., splash, sheet, rill, and deep gully 

erosions), diminishing soil fertility resulting from loss of top most soil, pollution 

of water and land, and desertification.  

These activities have the potential to alter the natural geomorphic processes and 

can produce tremendous changes in the delivery of water and sediment into the 

channel network. Geomorphic changes to stream channels are among the most 

common and readily visible effects of human inducing natural river systems 

where expansion of settlements occurs (Gaeuman et al., 2005). Since rivers are 

the only sources of water resources for the dwellers in the area. Any drainage 

basin undergoing population expansion resulting from urbanization thus 

experiences the accelerated geomorphic processes in and around the river 

system and the resultant effect is an increase in runoff discharge and sediment 

generation (Jeje and Agu 1990; Jimoh, 1994; Nabegu, 2005). Thus, these inputs 

can produce adjustments in stream channel morphology, often with adverse 

economic or environmental consequences. Subsequent responses can be rapid, 

dramatic, and readily documented. Consequently, assessing river channel 

condition is an essential step in management. Most useful assessments are those 

that compare the existing measured condition of the river to its natural 

condition, or to its prior state if that is less than natural in order to measure how 

degraded or close to natural the system is. This prior or reference condition can 

be used to determine the desired condition of the river and eventually to set the 

management goals (Paul and Meyer 2001). This dynamics of river systems 

under different settings pose a real challenge for the study.   

  

Study Area  

Ngaddabul River is a tributary stream to main Ngadda River that flows through 

the central part of Maiduguri Metropolis, is lies between latitudes 110 45’N 

and110 51’N longitudes 130 2’E and 130 9’E (Fig 1).  
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Fig 1 Map of the study area 

 

The settlement of Maiduguri Metropolis wrapped the Ngaddabul River in both 

sides of the channel in a linear pattern, and making use of it for their daily life 

socioeconomic activities. Most of the settlers along the floodplain are peasant 

farmers. Land use at the site is characterized by permanent rain fed cultivation 

of grain crops such as sorghum and millet. Irrigation cultivation is also been 

practiced at some points, using shaduf irrigation system. Also cultivations are 

usually carried out right to the edges of river banks (Mustapha et al., 2015). 

Other land use activities include sand mining, animal grazing, urban house 

construction due to population expansion, and orchards. Ngaddabul catchment 

is underlain by the sediments of the Chad Formation. The oldest sediment in the 

Chad basin is the Bima Formation deposited on the Precambrian Basement 

Complex. The Chad Formation which is the youngest sediment is a variable 
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sequence that includes quaternary sediments of lacustrine origin. The Formation 

consists essentially of argillaceous sequence in which persistent arenaceous 

horizons occur (Nyanganji, 1994). The study area is characterized by semiarid 

climate with two distinct seasons. The dry season commences from October and 

last till May while the wet season starts from June and ends in September. The 

dry season commences from October and last till May while the wet season 

starts from June and ends in September. Rainfall in the area is limited and short-

lived and surface water flow is confined almost entirely within the channel of 

River Ngadda and its tributary Ngaddabul flows mainly during the peak of the 

rainy season in August.  

  

Aim and Objectives  

The aim of this study is to assess geomorphic change due to human activities 

along the Ngaddabul River channel, Maiduguri Metropolis. The specific 

objectives of the study include to:  

1. Examine the various human activities along the river channel.  

2. Assess the effects of the human activities in relation to geomorphic 

processes.  

3. Determine the implications of the geomorphic processes to channel 

management.  

  

Research Question  

1. What are the various types of human activities along river Ngaddabul 

channel?  

2. What are the effects of these activities on geomorphic processes?  

3. What is the implication of the geomorphic processes on the channel 

management?  

 

Literature Review  

Several researches have been conducted over the years in assessment of the 

river Ngaddabul basin in Maiduguri. These studies focused on various aspects 

of the Ngaddabul basin. For instance, Seneviratne (1994) studied the 

geomorphological process and system of clay plains along the river. Nwaka and 

Bababe (2000) looked at influence of pedological characteristics and land use 

on the erodibility of soils of Ngaddabul floodplain. Mustapha et al., (2015) 

examine gully formation processes along Ngaddabul floodplain.  
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However, these studies did not properly address the Human activities and their 

effects on accelerating geomorphological processes along the Ngaddabul. Thus, 

this research intends to fill this gap in knowledge by assessing how human 

activities and their effect initiate geomorphic process along the Ngaddabul 

River channel.  

  

Materials and Methods   

The data for this study were obtained through direct field measurements of 

slopes of the surrounding areas, width, depth and distances of structures from 

the channel. The study area covers a distance of about 6km long, was purposely 

divided into 6 points. Observations were made to identify with human activities 

in and around the river channel. Soil samples were collected at the six survey 

locations and taken to Laboratory for sieve analysis. The samples were sieved 

through a 2mm sieve to remove materials greater than 2mm. The less than 2mm 

portion was used for the sieve analysis. Morphological characteristics of the 

channel such as (width, and depth) were described using guideline contained in 

Rosgen (1994, and 1996).   

The instruments used were Abney level and ranging pole for slope 

measurements, 50m measuring tape and a stalk was used in measuring the 

distance of infrastructures from the channel, a 50m lens camera was used in 

shooting pictures of interest areas.  

 

Results and Discussion   

Relief Features along the Channel of Ngaddabul River  

The results of the field survey revealed that the area along the channel has a 

general elevation of about 320m above mean level, (Maid sheet 90 NW) but the 

ground slope is imperceptibly in a Northwest - Southeast direction as evidenced 

by the flow of the gully systems into the Ngaddabul river (Nyanganji, 1994). 

These gullies, ordinarily under vegetal cover, slope gradients should not 

enhance erosion processes but due to exposure to direct impact of raindrop 

coupled with numerous activities of man in the area, accelerated erosion 

become pronounced in all the study points.  

 

Slopes length and gradient in the area  

The slope measurements were done for the surveyed points and it revealed that 

slopes were high in the western bank. Steep slopes mean that rainwater is likely 
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to run straight over the surface before it can infiltrate. On more gentle slopes 

infiltration is more likely. The human activities are more in the western side of 

the Ngaddabul river bank showing the influence of the settlements in Plate 1 

(see appendix I).  

The slopes measured along the Ngaddabul River indicated slopes inclined at 30 

– 40 in all the locations, except at Shuwari sites where slope rises to as high as 

70 (Table 1). Although, erosion is expected to be characteristic of steeper slopes, 

fieldwork revealed various form of erosions taken advantage of concentrated 

runoff on a long and gentle slope in an extensive network of ridges and furrows 

surrounding the river banks as a result of land cultivation around the channel.   

  

 Table1 Summary Statistics of depth, width, and urbanization index along 

Ngaddabul River  

Location        Survey   Sites          Depth(m)     Width(m)       Distance of urban              Channel 

 Number                                                                                            infrastructures to the         Bank                   
                                                                                                            channel ( m2 )                     Slope (0) 

 

1                   Shuwari Site                  2.0                   47                         12                                     7 

 

2                   Kafanti Site                    1.5                  35                         102                                   3                

 

3                   Zannari Site                    1.7                  25                          94                                    4 

  

4                   Moduganari Site             2.1                  16                          47                                    4  

 

5                   Sheraton Site                  1.6                   21                         13                                    3                   

  

6                   Police College                1.3                   14                          2                                     3 

Source: Fieldwork 2017  

 

Socio -Economic Activities of Man along the Ngaddabul River 

Various Human activities have been observed along the River channel during 

the field survey. The activities include urban development (residential and 

infrastructural development), Ploughing and crop cultivation, in stream mining, 

indiscriminate dumping of refuse, overgrazing and deforestation. 

 

Impacts of urbanization: residential and infrastructural development 

Urbanization increases surface runoff by creating more impervious surfaces 

such as pavement and buildings that do not allow percolation of the water down 
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through the soil to the aquifer. It is instead forced directly into streams or storm 

water runoff drains, where erosion and siltation can be major problems, even 

when flooding is not. Increased runoff reduces groundwater recharge, thus 

lowering the water table and making droughts worse, especially for farmers and 

others who depend on the water wells. Fieldwork revealed that clearing of the 

land during construction of new houses along the river channel exposed the land 

to the effects of accelerated geomorphic processes such as erosions (splash, 

sheet, rill and gradual gully development) in Dala Kafanti , Dala Lawanti , 

Zannari , Abuja Sheraton and Dala  

Although, specific response varies depending on the degree of development 

(from a few roads and buildings to a fully urbanized watersheds with storm 

drains) and the natural characteristics of the basin, the accelerated geomorphic 

processes here resulted mainly due to boundary disturbance by influx of people 

to the construction sites that led to uneven compaction of surface soils by ma n 

and animal feet, wheeled traffic, in footpaths and in off –roads. The effects of 

these land uses on the environment ranges from minor land cover changes and 

soil modification to severe deforestation, erosion, and river encroachment 

problems. The incessant need for human development via rapid urbanizing 

catchment has led to a wide spread horizontal development especially along the 

Ngaddabul channel. As a consequence, river banks are encroached, vegetal 

covers are removed, soil properties are modified and many small to larger 

ecosystem have gone into extinction in the area.   

  

Impacts of Ploughing and Crop Cultivation 

During fieldwork farming activities was observed to be major socio-economic 

practice along the   

Ngaddabul channel. Farming both rains fed and dry season irrigations were 

readily observed in both sides of the River banks. The farming were seen drawn 

down to the channel bed in some points and in other areas cultivated down to 

the edge of the channel in Plate 2 (see appendix II). Soil erosion occurs when 

there is a combination of intense rain and exposed soil. The erosion by water 

most commonly occurs where there are clear routes for the run-off to follow, 

such as plough furrows and truck- wheels running up and down the slope. Rill 

and gully erosion occurs when run-off becomes concentrated by irregularities 

in the soil surface. 
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Impacts of Livestock Grazing     

Livestock grazing has been observed in all survey locations along the 

Ngaddabul River. The effect of vegetation trampling by cattle and sheep can 

compact the soil causing increased run-off. Livestock also trample and feed on 

vegetation, the root systems of which bind soil together. The destruction of 

vegetation reduces both the interception of rainfall by plants, and the resistance 

to run-off created by the plants themselves. This means that more of the rain 

falling on the land runs off into the watercourse immediately after it has fallen, 

increasing soil erosion and sediment transport. Heavy grazing of the riparian 

zone has been observed to the effects of buffer zone plant community along the 

channel. The Livestock can break banks down by trampling.  They can increase 

bed roughness by repeatedly crossing the stream at certain points (this locally 

increases flow height), and they disturb the bed, temporarily increasing 

suspended sediment concentrations, Increased bed roughness  and loose soil 

from trampling, increases  the susceptibility of banks to erosion, particularly 

during flood flows. In addition, the sheer weight of livestock on a heavy 

saturated bank could cause slumping. 

 

Impacts of Indiscriminate Refuse Dumping     

It was observed in the area during fieldwork that indiscriminate dumping of 

refuse in and around the channel of the River Ngaddabul poses a great threat to 

the free flow of water as shown in (Plate 3). The accumulation of waste is typical 

of all settlements. Apart from the effect of waste deposition on physical 

characteristic of waters; alteration on the course of streams does more damages 

and destruction to life and properties. The river channel change through 

indiscriminate waste disposition results into flooding along the basin areas. This 

especially, is well pronounced in places where drainage has been badly blocked 

by wastes. The generating influence of flooding in most cases leads to over land 

pollution that drains into river bodies which led to infrastructural degradation. 

 

Impacts of in stream mining   

Observation during the fieldwork also revealed instream sand mining along 

Ngaddabul River channel. Sand from the Ngaddabul River is being mined and 

used for construction purposes in nearby settlements in Maiduguri. The major 

landscape transformation resulted from excavation activities in areas of 

unregulated development observed along the channel were the reasons for 
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catastrophic geomorphic processes of landslides, undercutting, and carving that 

triggered by exceptional rainfall events (Plate 5).  Instream pits trap bed load 

sediment and pass sediment starved water downstream where it typically erodes 

the channel bed and banks to regain its sediment load. At the upstream end of 

the pit, over steepened bed is an unstable knick point, which migrates upstream 

(KondoIf 1998). Incision resulting from the pit migrates both up and down 

stream, potentially undermining structures, destabilizing the channel banks, and 

mobilizing spawning riffles (Koudolf 1994).Current issues concerning instream 

sand and gravel mining in the surveyed areas are the effects of extraction 

method, and the amount and timing of extraction on channel response. These 

need to be address so as to curb the current level of bad land formations along 

the catchment. 

 

Impact of Deforestation  

The act of felling down trees and shrubs occurred along Ngaddabul River. The 

loss of trees played a major role in the deforestation means less interception, so 

rain reaches the ground faster. The ground is likely to become saturated and 

surface run-off will increase. The deforestation activities reduce soil cohesion, 

so that erosion, flooding and landslide ensue. The rate of erosion occurs from 

deforestation, because it decreases the amount of litter cover, which provides 

protection from surface runoff. The most dramatic on the soil is the gradual 

development of splash, sheet, rill and gully erosions that currently engulfed the 

corridor of River Ngaddabul channel. These have endangered the farmlands and 

ravaged the land areas meant for settlements and other socio-economical 

activities. 

 

Soil Characteristics Influencing Geomorphic Change 

Analysis of physical characteristics of the soil in the six sampled sites have 

shown greater percent of sandy soil with a mean ranged from 33% - 69%, silt 

ranged from 15% - 32% and clay has a mean value ranged from 12% - 44% 

respectively (Table 2). The results indicate general tendency of soil with high 

proportion of sand. Thus, the soil exhibit high permeability and thus 

unsusceptible to erosion. 

However, due to numerous activities of man as earlier identified above, exposed 

the soil to erosion in various ways to direct effects of runoff. As such, it causes 

erosion processes. It was observed in most of the locations during the fieldwork 
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that, land clearing for houses construction and cultivation of crops, grazing of 

livestock and quarrying activities has prone the soil bareness that persuaded 

other geomorphic processes and endangered the river channel. 

 

Table 2: Results of Sieve Analysis for the six Sampled Sites along River 

Ngaddabul 

Sample Site                      % Sand           % Silt           % Clay             Textural Class 

Shuwari Site                         61.90              18.50             12.10                  Sandy loam 

Kafanti Site                  69.40              15.60             22.50                  Sandy loam   

Zannari Site                          54.40              25.00              21.56                 Sandy loam 

Moduganari Site                   51.90              20.60              27.50                 Loamy sand 

Sheraton Site                        33.80               32.00             44.20                  Clay loam 

Police College                       41.90              25.60             32.50                  Loamy sand 

Source: Fieldwork 2017                       

 

Conclusion  

The study has been able to identify the relief pattern of Ngaddabul River as 

relative plain land with 321m above mean sea level (amsl) in the western bank 

and 324m (amsl) on the eastern boundary. The area indicates a gently slopes 

ranged from 30 and 70 for the six surveyed locations. Socio-economic activities 

of man identified along Ngaddabul River are urban development, Ploughing 

and crop cultivation, Instream mining, Refuse dumping, Deforestation and 

Livestock grazing. The implications of human activities around Ngaddabul 

River is the prevalence of accelerated geomorphic processes that 

environmentally threatening the fragile ecosystem.  

   

Recommendation  

This study advocates evolution of effective land use planning and making policy 

that will withstand the test of time to protect and conserve the already threatened 

environmentally fragile areas to curb the consequences of human role that 

aggravate geomorphic processes.  

Borno State Government should provide the settlements around the River 

channel with a stable river channelization policy should be implemented 

whereby flow of water in the rivers would be improved by removing sands and 
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waste materials in the channels. This would facilitate uninterrupted flow river 

system. Government and individuals are encouraged to pursue an integrated 

program of basin land use and structural alternatives which are good solutions 

to the issue been addressed. Reafforestation of the channel basin will 

encouraged infiltration in urban areas and reduces rapid flows into the existing 

river channel.  

 

References  

Allan, J.D., 1995, Stream Ecology: Structure and Function of Running Waters. Chapman and 

Hall, London.  

Dury, G.H., 1977, Peak flows, low flows, and aspects of geomorphic dominance, pp. 59-74 in 

Gregory,K.J., ed. River Channel Changes. John Wiley and Sons, Ltd., Chichester, 

England.  

Gaeuman, D, Schmidt J. C, Peter R. Wilcock, P. R (2005). Complex channel responses to  

changes in stream flow and sediment supply on the lower Duchesne River, Utah. 

Geomorphology 64 (2005) 185–206  

Gregory, K. J., and Walling, D.E., 1973, Drainage Basin Form and Process: A 

Geomorphological Approach, Edward Arnold, London.  

Jeje, K and Agu, A.N. (1990) Runoff from bonded plots in Alakowe in Southwestern Nigeria.  

Applied  Geography, Vol. 10.  

Jimoh, H.I (1994) Effects of runoff on sediment transportation and deposition in lIorin city. 

Nigeria Organism, Interaction and Environment, Vol. 1(1)  

Mustapha, M., Nyanganji, J.K., and Mukhtar, A. (2015) An Appraisal of Gully Erosion along  

River Ngaddabul Floodplain, Maiduguri, Borno State, Nigeria  

Nabegu, A.B. (2005) Determinant of sediment yield in river basins: implications for reservoir 

management. International Journal of Environmental Issues Vol. 3. No 2 pp. 40-49.  

Nwaka, G.I.C. and Bababe, B. (2000) Influence of Pedological Characteristics and Land Use 

Practice on the Erodibility of Soils of Ngaddabul Floodplain within Maiduguri Metropolis. 

Annals of Borno. Vols. XV/XVI (1989-1999) Maiduguri.   

Nyanganji JK. The morphology and hydrography of the Ngadda catchment and the Bama  

Beach Ridge. Frankfurt, Germany; 1994.  

Paul MJ, Meyer JL (2001) Streams in the urban landscape. Ann Rev Ecolog Syst 32:333–365  

Rosgen, D.L., 1994, A classification of natural rivers: Catena, v. 22, p. 169–199  

Rosgen, D. 1996. Applied River Morphology. Pagosa Springs, Colorado. Wildland Hydrology 

Seneviratne, H.M.M.B. (1990) The Geomorphological Processes, System of Clay Plains 

of Nigerian  



217  africanscholarpublications@gmail.com                                                                               

 2020 

 

Sahel. A Case Study of Borno Clay Plains. International Conference on Desertification, 

Erosion and Flooding in Africa, Port Harcourt, Nigeria. Pp. 453-458 (Eds) Gadzama, 

N.M.; Adeniji, F.A.; Richards, W.S.; and Thambyattpillay, G.G.R.  

Simon, A. (1992). Energy, time, and channel evolution in catastrophically disturbed fluvial 

systems. In:  Geomorphology, M. E. Morisawa (Ed.). Elsevier Science Publishers, 

Amsterdam  

Slymaker, O. (1993): The nature of field experiments in geomorphology. Studia- Geomorph. 

Carpatho-Balcanica 15, 11-17.    

Wolman, M.G., and Schick, A.P., 1967, Effects of construction on fluvial sediment: urban and 

suburban areas of Maryland: Water Resources Research, v. 6, pp. 1312-1326. 

 

Appendix I 

 
Source: Fieldwork 2017 
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Appendix II 

 
Plate 2 Geomorphic process due to ploughing to the edge of river channel along 

Ngaddabul Rivers  

Source: Fieldwork, Nov 2017  

 

  


