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Abstract 
Land use/Land cover patterns on Earth reflect the interaction of human 

activities and the natural environment. Human population growth together 

with competitive land use causes land scarcity, conversion of wild lands to 

agriculture and other uses. Geographic Information System (GIS) 

imageries were captured at different time interval (2006 ,  2013 and 

2019)  and  pro jec t ion  o f  t he  Kon tagora  Loca l  Governmen t  

Area  (L .G.A)  population was made from 2006 to 2019. However the 

study monitored the land use changes with focus on built-up 

(settlements) g rowth  in  Kontagora  L .G.A to  de tec t  and 

e s t imate  the  ra te  o f  changes over the periods. The study revealed that 

built-up increased from 0.65% in 2006 to 0.96% in 2013 and 1.38% in 

2019. Water also increased from 0.095% in 2006 to 0.32% in 2013 and 

0.55% in 2019. Vegetation of 62.26% in 2006 declined to 48.15% in 2013 

and 40.93% in 2019. Bare land increased from 37% in 2006 to 50.56% in 

2013 and 57.15% in 2019. With a population growth of 3.5%, the 

population figure of 2006 which accounts for 151,968 is projected 

to 193,346 in 2013 and 237,671 in 2019 respectively. The 
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settlement (built-up) increase has encroached into the vegetation 

and agricultural land use which is decreasing due to growth in population, 

constructions and other human needs. Bare land is increasing meaning that 

there is increase in waste land and cultivable land. In addition, land use 

dynamics increased exponentially with population density change causes 

increase in bare land. The urbanization and unplanned growth of 

Kontagora requires more informed physical planning strategies and 

recommendation for sustainability. 

 

Keywords: Population growth, Land use cover change, GIS and Remote 

Sensing, Urbanization 

 

 

Introduction 
Land-use is a function of land, water, 

air and man and has been used by man 

to fulfill his changing demand with the 

passage of time. Land is a resource of 

prime importance in the economy of 

any country and agricultural resources 

have remained the principle 

occupation of man since hoary past. In 

early days, population was less and 

necessities were limited with the 

enormous increase in human 

population, their requirements 

increased and become complex. Stage 

of such change in population may 

involve many problems to pave the 

path for attaining equilibrium in the 

use of land to bring harmony in the 

evolving structure of man’s life and 

economy. As a consequence of 

increasing pressure of population, 

changes are occurring in the land-use 

and cropping pattern (Swami, Ali and 

Singhvi, 2015).  

Niger state is caught up in 

urbanization milieu with its annual 

population growth rate as high as 

3.5% (Niger State Population 

Statistics, 2020). Such population 

growth and urbanization rates have 

engendered changes in land use and 

land cover over time. Particularly, the 

establishment of Federal College of 

Education, a tertiary institution in 

Kontagora has triggered a rise in the 

demand for land in the axis. The 

expansion of human settlements and 

its accompanying activities, especially 

the rapid urbanization occurring in the 

developing countries played an 

important role in global land use/land 

cover change, causing changes in the 

ecological processes at both local and 
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global scales. Urbanization has created adverse effects on the land such as loss 

of vegetation and agricultural land due to rapid population increase and 

migration leading to settlement growth with people competing for limited 

available land and other resources Urbanization enhances the erection of 

substandard and illegal houses, overcrowding, unplanned settlement and slums 

with living environment particularly in Kontagora where land is affected by 

urbanization causing soil degradation (Ojoye, 2021). 

Globally, there have been several studies to determine the determinants extent 

of land use and land cover changes on the one hand and the nature of land use 

and land cover changes at the urban fringe on the other hand. As a result of the 

consistent alteration of the condition of land to suit the requirements of man, 

Zubair (2006) noted that only an insignificant portion of the earth’s surface still 

exist in its natural state. However, as (Ramankutty, Graumlich, Achard,  Alves, 

Chhabra, DeFries, Foley, Geist, Houghton, Goldewijk, Lambin, Millington, 

Rasmussen, Reid, and Turner II, 2006) observed, the 21st century has witnessed 

an unparalleled increase in the level of land use and land cover change. This 

challenges the actualization of the target of sustainable development by 2030. 

Therefore, this study intends to measure the extent of land use/land cover 

changes in Kontagora Local Government Area. 

 

Objectives 

 The objectives of the study are: 

i. to assess temporal land use/land cover changes and in the study area 

in year 2006, 2013 and 2019 using GIS and Remote Sensing 

Applications. 

ii. to project the population in year 2006, 2013 and 2019.  

iii. Analyse the physical changes in the land use/land cover of the study 

area over time  

iv. to make recommendation for sustainable development of Kontagora 

L.G.A.  

 

Methodology  

This research work is based on inductive and deductive research methodology. 

For the collection of data and information both primary and secondary sources 

have been utilized. GIS software was used as a platform for data analyses. The 

following are the methods adopted in this study:   
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i. Field visits were carried out to validate the results of land. 

ii. Different land cover maps were produced, using aerial photos at scale 

1:3,500 for year 2006, 2013 and 2019.  

iii. Satellite images were analyzed and classified to investigate land use 

and land cover changes during the period of 2006, 2013 and 2019. 

Aerial photos were scanned, geo-referenced to the coordinate system. 

Visual interpretation of aerial photos and satellite images was 

enhanced to draw the land covers maps for 2006, 2013 and 2019 with 

Arc GIS 10.3 software.   

iv. The data analysis employed is descriptive statistics which include the 

use of simple arithmetic calculations which include tables, 

percentages for population projection and population density.   

 

Geographical Profile of the study area 

Kontagora lies within the Geographical co-ordinate 100.24 N latitude and 5o.28 

E longitude and has a elevation of 335M above mean sea level as seen in figure 

1.1.Kontagora reservoir lies in the Northern Guinea Savannah zone. The climate 

is characterized by distinct dry and rainy season. In Kontagora, the wet season 

is oppressive and overcast, the dry season is partly cloudy, and it is hot year 

round. Over the course of the year, the temperature typically varies 

from 58°F to 97°F and is rarely below 53°F or above 103°F. The hottest month 

of the year in Kontagora is April, with an average high of 96°F and low of 74°F. 

The cool season lasts from June to October, with an average daily high 

temperature below 86°F. The coldest months of the year in Kontagora 

is December and January, with an average low of 59°F and high of 88°F 

(Weather Spark, 2016).  
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Figure 1.1: Map of Niger State Showing Kontagora LGA. 

Source: GIS Lab Department of Geography A.B.U Zaria, Using Arc GIS 10.3 

Software. 

 

The geographical coordinates of Kontagora are 10.403 deg latitude, 5.471 deg 

longitude, and 1,112 ft elevation. The topography within 2 miles of Kontagora 

contains only modest variations in elevation, with a maximum elevation change 

of 259 feet and an average elevation above sea level of 1,088 feet. Within 10 

miles contains only modest variations in elevation (820 feet). Within 50 

miles also contains very significant variations in elevation (1,598 feet). The area 

within 2 miles of Kontagora is covered by cropland (59%), grassland (18%), 

and trees (15%), within 10 miles by cropland (56%) and shrubs (18%), and 

within 50 miles by cropland (52%) and shrubs is 22% (Weather Spark, 2016). 
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Results and Discussion 

Following the annual population change of 3.5% in Niger state, the official 

figure given for 2006 is 151,968 (Niger state Population Statistics, 2020). In 

table 1 the projected population figure for 2013 is 193, 346 and 237, 671 in 

2019. With 2,179.3 Sq km area of Kontagora, population density is 70 persons 

with in 2006, the population density increased with 19 persons after 7 years 

giving a figure of 89 persons in 2013 and in 2019 there was addition of 20 

persons in the phase of 6 years, what a rapid increase. 

 

Table 1  Population Figure and Population Density from 2006-2019 

Area (Sq Km) Year Population Figure Population Density (Sq/km) 

2, 179.3 2006 151,968 70 

2013 193,346 89 

2019 237,671 109 

Source:  Author’s Calculation 2022 

 

Land use/land cover of Kontagora Local government Area in 2006 

Generally, Kontagora land use is known to occupy a total of 177418.62 hectares 

of land for built-up, water, vegetation and bare land. As observed in table 2, the 

land use/land cover analyses of 2006 showed that built-up covered only 1152.81 

ha (0.65%). It is followed by Water which covered about 169.29 ha (0.01%). 

The vegetation includes forest, trees, grasses and field crops mainly cultivated 

on flat areas for the production of grains and vegetables sufficient to satisfy the 

need of people and the animal. Family labour, human labour and farm animals 

(Cows and Carmels) are used to plow the land and sow the seeds. Small areas 

were planted with mango, cashew, shea butter, locust beans, savanna trees and 

grasses 110464.2 ha (62.26%). Bare land occupied 65632.32 ha (37%) it is an 

indication that a vast part of the land is exposed to erosion.  

 

Table 2  Land use/land cover pattern in 2006 

Land Use Area (Hectare) Percentage (%) 
 

Built up 1152.81 0.65 
 

Water 169.29 0.01 
 

Vegetation 110464.2 62.26  
 

Bare land 65632.32 37.00 
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Total 177418.62 100 
 

Source: Author’s Calculation 2022 

 

The bare surface is basically made up of roads and footpaths. The implication 

is that, on the aggregate, 62.26% of the total land in the study area was covered 

by green resources. While agriculture is an anthropogenic activity that 

necessarily impacts the environment, it is important to note that agricultural 

practices in Kontagora are characterized by agrarian method and low 

mechanization. However, the distortion of the ecosystem on the one hand and 

biodiversity on the other are noteworthy. Notwithstanding these, it can be 

inferred from these that development was ecologically sustainable in year 2006 

because it had minimal impact on the fauna of the study area which is also 

evident in figure 2. 

 

 
Figure 2: Land use/land cover of  Kontagora Local Government Area in 2006  
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Source: GIS Lab Department of Geography A.B.U Zaria, Using Arc GIS 10.1 

Software. 

 

Land use/land cover of Kontagora Local government Area in 2013 

As attested in year 2006, the bare surface constituted 65632.32ha (37%) of the 

total land area but by year 2013, the bare surface accounted for 89708.49 ha 

(50.56%)  of the total land area under study, indicating 13% increase in the bare 

land of the study area in table 3. The implication of the rise in bare lands is that 

there have been more physical developments in the study area leading to 

increasing proportions of roads and footpaths. Similarly, in 2006, built-up area 

accounted cover of Kontagora has experienced significant changes. However, 

this rose to 1706.22ha (0.96%) in 2013 indicating that the built-up area has 

slightly increased within the space of 7years.  

 

Table 3: Land use/land cover pattern in 2013  

Land Use Area (Hectare) Percentage (%) 

Built up 1706.22 0.96 

Water 570.33 0.32 

Vegetation 85433.58 48.15  

Bare land 89708.49 50.56 

Total 177418.62 100 

Source:  Author’s Calculation 2022 

 

Vegetation also decreased from 110464.2ha (62.26%) in 2006 to 85433.58ha 

(48.15%) in 2013 indicating a shortfall of 14.11% in vegetal land cover within 

the space of 6years. This is a cause for concern because a reduction in vegetal 

cover has tremendous negative impacts on the ecosystem and biodiversity. 

Therefore, it can be inferred that environmental sustainability in Kontagora is 

highly threatened. This also indicates that there is increase in residents of the 

study area. Water by indication shows an appreciable increase from 169.29ha 

(0.01%) in 2006 to 570.33 ha (0.32%) in 2013, the watershed depicts increase 

in channels of water which is as a result of population pressure.     
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Figure 3: Land use/Land cover of  Kontagora Local Government Area in 2013  

Source: GIS Lab Department of Geography A.B.U Zaria, Using Arc GIS 10.1 

Software. 

 

Land use/Land cover of Kontagora Local government Area in 2019 

As shown in table 4, land use/land cover of Kontagora in year 2019 shows that 

bare land has increased from 89708.49ha (50.56%) in 2013 to 101392.88ha 

(57.15%) in 2019 while vegetation have decreased from 85433.58h (48.15%) 
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in 2013 to 72611.76ha (40.93%) in 2019. The decrease in vegetation and 

consequent increase in bare surfaces indicates that the residents of the study 

area have reduced their farming practices. The presence of the tertiary 

institution and offices (Federal College of Education, Kontagora, Nigerian 

Army Barrack, Banks, Microfinance banks, and private institutions) in the study 

area may mean that the residents have experienced occupational change from 

farming to white collar jobs in the institutions. This has stimulated rapid 

urbanization and the consequent land use and land cover changes.  

 

Table 4  Land use/land cover pattern in 2019  

Land Use Area (Hectare) Percentage (%) 
 

Built up 2446.86 1.38 
 

Water 967.12 0.55 
 

Vegetation 72611.76 40.93  
 

Bare land 101392.88 57.15 
 

Total 177418.62 100 
 

Source: Author’s Calculation 2022 

 

Furthermore, built-up area increased from 1706.22ha (0.96%) in 2013 to 

2446.86ha (1.38%) in 2019. The increase in the total built-up area in Kontagora 

may be linked with the efforts by public and private developers to provide 

housing and other necessary services to the students and staff of the 

aforementioned institutions. Kontagora over the time is also known to serve 

lower/middle income civil servants/public servants, farmers, commercial 

traders and artisans that come from other smaller localities in Niger state and 

outside the state to explore opportunities. The cost of living in Kontagora over 

the time has increased especially accommodation is becoming high due to 

pressure on housing as a result of insecurity in Niger State. Land use/land cover 

change by 2019 for water shows a slight increase from 570.33ha (0.32%) in 

2013 to 967.12 (0.55%) in 2019 this is as a result of expansion of urban areas 

with the increase in erosion, more run-off and formation of drainage channels 

due to increase in land use and soil exploration.  
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Figure 4: Land use/land cover of  Kontagora Local Government Area in 2019  

Source: GIS Lab Department of Geography A.B.U Zaria, Using Arc GIS 10.1 

Software. 

 

On observation of figure 4, it is concluded that there is no limitation for the use 

of land for any purpose other than agricultural activity but as the percentage of 

cultivable waste land is increasing so the bare land is expanding and so 

vegetation has declined due to increase in bare land. Land put in non-

agricultural use is increased because of construction of new houses, roads and 

pastures for cattle grazing.  As the population increases there are increase in 

settlement. The sporadic expansion of settlements, especially the built up areas 

in and around the study area, resulted in rapid diminishing and conversion of 

other land cover types to more built up environment and thus accentuating urban 

agglomeration of Kontagora. This result is similar to the findings of Salami, 

Isaac and Habila (2020) which revealed that land use and land cover changes 

increases with commensurate increase in urbanisation and population growth. 



276  africanscholarpublications@gmail.com                                                                               

 2022 

 

The study shows that land use changes in the periphery of has led to Minna 

unprecedented decrease in agricultural and vegetal lands. As an important 

component of land use and land cover change, its significance will undoubtedly 

continue to increase as the majority of the world’s population is swarming into 

cities. The urban peripheries are growing spontaneously without adequate 

planning and without the provision of basic urban infrastructure and services.  

This study revealed increasing population with rapid settlement growth 

encroaching into vegetation and agricultural land making the area vulnerable to 

the risks of climate change. The increase is due to the gradual increase in the 

proportion of people living in urban kontagora is an indication of the ways in 

which each society is changing in land use in relation to population growth. It 

is predominantly the process by which towns and cities are formed and become 

larger as more people begin living and working in central areas. Urbanization 

is therefore regarded as a major driving factor of land use changes. It is therefore 

referred to as a transformation process from a traditional agricultural society to 

a modern metropolitan society, associated with major changes in social and 

economic structures.  

 

Conclusions  

Recent rates of land‐use changes are higher than ever. This geographical 

analysis of 2006 to 2013 provides a comprehensive view of land use/land cover 

changes and population dynamics in Kontagora. Most especially when 

compared with the land use of 2013 and 2019. The land use/land cover of bare 

land increased more from 2013 to 2019. Major changes in land use/land cover 

during this period influenced by population density showed an increase in urban 

areas on the expense built-up, demand for field crop cultivation and wood 

leading to deforestation. High resolution satellite image for 2013 to 2019 

identified that the vegetation decreased due to deforestation; these changes were 

mainly caused by the inhabitants.  Urban area expanded from 2006 to 2019, it 

uniformly expanded with the increase in population figure of 76,517 over the 

13 years period. 

 

Recommendations and need for further studies 

To achieve the sustainable development goal there should be an implementation 

of Land-use resource planning to assess land potential and land-use alternatives 

for achieving optimal land uses and improved socio-economic conditions 
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through a participatory multi-sectoral, multi-stakeholder and scale-dependent 

process. This purpose will support decision-makers and land users in selecting 

and putting into practice land uses that best meet the needs of people in 

Kontagora while safeguarding natural resources and ecosystem services for 

current and future generations. The tools and methods used in land resource 

planning should assist the population to select land-use and management 

options that will increase productivity, support sustainable agriculture and food 

systems, promote governance of land and water resources, and meet society’s 

needs.  

Progress has been made towards sustainable forest management (SDGs 15) but 

the world has lost 100 million hectares of forest in just two decades 2000-2020 

(United Nations, 2022). Though land can be altered by natural forces other than 

man, such natural events as climate variability, denudation, flooding and other 

ecosystem dynamics, all these are likely threats that can alter or initiates 

modifications upon land use/land cover in Kontagora. How these natural factors 

may have contributed to the observed changes in the study area and is a subject 

of further studies. 
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