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Abstract 

The study uses remote sensing and Global Information System (GIS) tools and 

techniques to examine the trend and rate of change in Land Use and Land Cover both 

spatially and temporally in Minna and environs in Niger State of Nigeria. Satellite 

Imageries were obtained from Land Sat Thematic Mapper (TM) and Enhanced 

Thematic Mapper Plus (ETM+) covering three epochs, 1990, 2001 and 2018. Four 

major classes were categorized to include Vegetation, Bare soil, Built up areas and 

Water body. ArcGis 10.1 software was used in analyzing the rate of change in a GIS 

environment. The result shows that at 1990, vegetation constitute 48.84% of the land 

cover followed by Bare soil,43.86%, built up areas was 5.15 % while water body was 

2.15% . The 2001 image shows that vegetation, water body and built up areas all 

increased to 54.85%, 2.85% and 8.39% respectively while bare soil reduced to 

33.91% in 2001. The result shows a change in 2018 with vegetation dwindling to 

29.85% from 54.85%, water body also reduced to 1.85% while bare soil and build up 

areas increased from 33.91% and 8.39% in 2001 to 50.06% and 18.24% respectively. 

The study concluded by recommending government to strengthen the capacity of urban 

development boards to ensure compliance to building design that will protect green 

areas, increase public awareness on the need to switch over to sustainable cooking 

fuels aside fuel wood and to encourage agricultural mechanization to increase food 

supply without depleting forest resources.  
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Introduction 

Land use refers to the way in which land has been put to use, usually with emphasis 

on the functional role of land for economic activities (Arsanjani 2012). Land cover on 
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the other hand refers to the physical and biological cover over the surface of land. This 

includes water, vegetation, bare soil, and/or artificial structures (Arsanjani 2012).  

Land cover is defined by the characteristics of the earth’s land surface which are 

captured in the spatial and temporal surface and subsurface biotic and abiotic factors 

including vegetation, desert, ice, biota, soil, topography, surface water and ground 

water, and mine exposures (Manzoor, Hamid , Rafiq and Pervez, 2014).  

Though humans have been modifying land to obtain food and other essentials for 

thousands of years, current rates, extents and intensities of Land Use and Land Cover 

Change are far greater than ever in history, driving unprecedented changes in 

ecosystems and environmental processes at local, regional and global scales 

(Abegunde and Adedeji, 2015). These changes encompass the greatest environmental 

concerns of human populations today, including climate change, biodiversity loss and 

the pollution of water, soils and air. 

Dynamics in land use and land cover are the direct and indirect consequence of human 

actions to secure essential resources. This may first have occurred with the burning of 

areas to enhance the availability of wild game and accelerated dramatically with the 

birth of agriculture, resulting in the extensive clearing (deforestation) and management 

of Earth’s terrestrial surface that continues today (Reveshty, 2011). More recently, 

industrialization has encouraged the concentration of human populations within urban 

areas (urbanization) and the depopulation of rural areas, accompanied by the 

intensification of agriculture in the most productive lands and the abandonment of 

marginal lands. All of these causes and their consequences are observable 

simultaneously around the world today. 

 

STUDY AREA 

Minna, Niger State, is located on latitude 9ᵒ 11’ N to 9o 60’ and longitude 6ᵒ 31’E to 

6o37’E Niger State is bordered by; Zamfara State, Kebbi State, Kogi State, Kwara 

State, Kaduna State and FCT, to the North, Northwest, down South,  Southwest, 

Northeast and Southwest respectively (Figure. 1.1).  
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Figure 1.1: Map of the Study Area 

Source: Ministry of Land and Housing Minna, Niger State 

 

\Methodology 

In this study, both primary and secondary data sets were used. The primary data are 

basically those collected in the field while the secondary data are retrieved from 

archived resources. 
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The primary data are the longitude and latitude of selected features within the study 

area collected using the Global Positioning System (GPS). The data were first used for 

georeferencing of the satellite images and then further image processing and 

implementation of ‘Supervised’ classification were carried out. Georeferencing was 

done using the ArcGIS 10.1 software package. 

The secondary data is obtained from remote sensing. It include; Land sat TM / ETM+ 

imageries of the study area for 1990, 2001 and 2018 with path 189 row 53. This served 

as the fundamental dataset for which supervised classification was carried out with 

various categorizations to ascertain the different changes in the land use over time and 

upon which future predictions of land use change was based. 

The result was analysed and presented in graph and percentages for easier 

comprehension 

 

Results and Discussions  

The result presented involves the evaluation of the spatio-temporal changes in land 

use dynamics in the study area. 

 

Spatio – Temporal Changes in Land Use Dynamics  

The results of the changes in land use in the study area are analyzed and presented 

below with regards to the spatial coverage of land use distributions and proportions 

for 1990, 2001 and 2018. Figures 1.2, 1.4 and 1.6 show the result of the land use map 

generated based on four major classes of land use and land cover categorization (Built-

up Area, Bare Soil, Vegetation and Water body). The process of categorization is 

wholly a combination of visual image interpretation of colours, shapes, size, textures 

and patterns in identifying homogenous group of pixels thus putting them into classes 

 

Land Use Distribution 1990 

The land use classification for 1990 derived from the Land sat TM satellite image 

(Figure 1.2) showed that majority of the study area was under Vegetation with 48.84%. 

Bare soil has area coverage of 43.86%. Built up area covered 5.15% while Water body 

occupied 2.15% of the study area.   
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Figure 1.2 Land use Categories in 1990 

Source: Interpreted Remotely Sensed data  

 
Figure 1.3 Chart of Land use Categories 1990 

Source: Author’s Computation, 2019. 

Table 1.1: land Use Area (hectares) in 1990 
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Land Use  Area (Hectares) Percentage (%) 

Built up Area 4888.1 5.15 

Bare Soil 41629.57 43.86 

Vegetation 46356.32 48.84 

Water body 2040.66 2.15 

 Total: 94914.65  
 

Land use Distribution 2001 

The spatial extent of the 2001 land use yielded Vegetation Area occupying the largest 

area coverage with (54.85%) as compared to other land use classes and gaining more 

coverage in relation to the previous epoch. Bare Soil occupied 33.91% of the area. 

Built up has an area of 8.39% while water body increased to 2.85%. Generally, this 

period witnessed gradual migration and urban expansion in terms of physical changes 

with improvements in water supply, physical roads, residential, commercial and 

institutional facilities as well as essential policies which favours growth and expansion 

of vegetated areas. However, settlements were gradually expanding and becoming 

more clustered partly due to migration and population increase.  

 
Figure 1.4 Map of Land use Categories 2001 

Source: Interpreted Remotely Sensed data  
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Figure 1,5 Chart of Land use Categories in 2001 

Source: Author’s Computation, 2019. 

 

Table 1.2: land Use Area (hectares) in 2001 

Land Use  Area (Hectares) Percentage (%) 

Built up Area 7963.34 8.39 

Bare Soil 32185.56 33.91 

Vegetation 52060.69 54.85 

Water body 2705.06 2.85 

 Total: 94914.65  
 

 Land use Distribution 2018 

Finally, in 2018 land use distribution yielded a classification with Bare soil Areas 

occupying the highest coverage of the study area with 50.06% (figure 1.6). Vegetation 

amounted to 29.85%. Built up Area experienced a drastic increase covering an area of 

18.24% (figure 1.6) and experiencing higher density as observed from Figure 1.6.  

Water body having 1.85% is gradually experiencing a decrease from the previous 

epoch. This period witnessed increase in population, increase in physical 

developments arising majorly from the government, individual and real estate 

developers. The implication of this transformation is the continuous damage to green 

areas and vegetal cover as reflected in the land use map for this epoch.  
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Figure 1.6 Land use Categories in 2018 

Source: Interpreted Remotely Sensed data  
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Figure 1.7 Chart of Land use Categories in 2018 

Source: Author’s Computation, 2019 

 

Table 1.3: land Use Area (hectares) in 2018 

Land Use  Area (Hectares) Percentage (%) 

Built up Area 17084.64 18.24 

Bare Soil 47514.27 50.06 

Vegetation 27525.25 29.85 

Water body 1755.92 1.85 

 Total: 94914.65  
 

Table 1.4: land Use Area from 1990-2018  

Year  Built up Area Bare Soil  Vegetation Water body 

1990 5.15 43.86  48.84 2.15 

2001 8.39 33.91  54.85 2.85 

2018 18.24 50.06  29.85 1.85 

      
The result of the analysis as seen from table 1.4 shows that Built up area were getting 

higher on the average moving from 5.15 % in 1990 to 8.39% in 2001, and went up to 

18.24% as at 2018. The reason of the continuous increase in built up area is primarily 

linked to the influx of people into the area brinig about population explosion and 

further leading to the conversion of areas to built up.  

Bare Soil on the other hand was high as at 1990 when compared to the preceeding 

years, occupying 43.86% of the entire study area. In 2001, the coverage declined to 

33.91% of the entire study area. By 2018, bare soil gained significant values spreading 

over more than half of the entire study area with coverage of 50.06%.  

Vegetal Area experienced a coverage of 48.84% in 1990 which further increased 

significantly to 54.85% in 2001. However, the results of the analysis shows that there 

was an unprecedented drop in the values of vegetal area by 2018. Occupying only 

29.85%  of the entire study area. This drastic drop in coverage is seen to be as a result 

of increase in built up areas which is associated to the increase in population. It is also 

not unconnected to increased anthropogenic activities arising from extensive grazing, 

clearing / burning of bushes and felling of trees for both domestic and commercial 

purposes. 

Water body coverage in the study area has decreased from 2.85% to 1.85% for the 

study period. With increase in population and built up areas, the area will start having 

problem with access to quality water supply for domestic and agricultural use. 

Conclusion and Recommendations 
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From the study, we can see the impact of population on the environment and resources. 

Over the last one and half decade, population and urbanization has surged putting 

pressure on vegetation and water resources which has continue to decline. In most 

urban areas, provision and access to good water supply has become a problem. 

The unsustainable use of forest and other vegetation resources has accounted for the 

decrease in forest cover. 

The following recommendation will provide a solution to the  observed unsustainable 

trend in land use and land cover  

▪ Government should strengthen  the capacity of urban development boards in 

order to achieve their mandate of effective urban planning 

▪ There should be deliberate and conscious effort in creating public awareness 

on the need for alternative means of using fuel wood for cooking to liquefied 

gas and electricity. This will go a long way in saving our precious forest 

resources 

▪ Farmers should be encouraged to use modern farming techniques which will 

bring high returns within small area. Most of the open spaces have been used 

for farming and other commercial activities. Mechanization agriculture will 

help a lot. 
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