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Abstract 

Akure became the administrative headquarters of Ondo State, Nigeria in 1976 and since 

then, it has witnessed rapid developmental changes in terms of physical landscape, city 

growth and urban sprawl. These agents of Land Use and Land Cover Changes (LULCC) are 

capable of creating environmental problems such as transportation, land degradation, 

pollution among others. This study analyses the effects of urban expansion in Akure using 

Remote Sensing (RS) and Geographic Information System (GIS) techniques to detect 

changes that have occurred in land use and land cover from 1985 to 2015; subsequently, 

the implications on the environment. Land Use and Land Cover (LULC) types were identified 

in this study and the features were classified using maximum likelihood classification by 

assigning training samples to the features. The features on the image were grouped into 

four different classes based on their spectral signatures and the grouping was done for the 

January images of Landsat 5 (TM), Landsat 7 ETM+ and Landsat 8 OLI/TIRS for year 1985, 

2000 and 2015 respectively. The four classes used are built-up area, vegetation, bare land 

and rock outcrops/wet land. The total area covered by each land use class in each year was 

generated using the field calculator of ArcGIS 10.5. The results showed changes in LULC of 

Akure. The changes observed in 1985, 2000 and 2015 on the four classes are: built up: 

1.51%, 4.92%, 18.27%, vegetation: 81.08%, 70.60%, 56.72%, wetland and water body: 

8.87%, 22.66%, 8.52% and bared surface: 8.56%, 1.82% 16.5% respectively. The increase in 

the built area and its concomitant decrease in the vegetation cover was due to conversion 

of natural vegetative surfaces to settlements and impervious surfaces. This study calls on 

the planners, the local and state government to form a basis for better planning and 

enforcement of the planning code for Akure in order to prevent the haphazard expansion of 

the city.  
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Introduction 

Urbanization refers to the increase in 

population and extent of cities over time 

and has long been considered a sign of 

economic vitality. As the world continues 

to urbanize, sustainable development 

challenges will be increasingly 

concentrated in cities, particularly in the 

lower-middle-income countries where the 

pace of urbanization is rapid and mostly 

unplanned (Cobbinah et al., 2015; 

Nagendra et al., 2018). 

Cities are places where production, 

knowledge, innovation and economic 

growth concentrate and their strength is 

reinforced by agglomeration economies. 

They are also places where the diffusion 

of knowledge and public goods provision 

best contribute to human well-being. 

Partly due to this enduring urban 

development, which resulted in an 

incessant land uptake and tremendous 

pressures on natural resources, 

environmental problems are concentrated 

in cities (Johnson, 2001; Hartig and Kahn, 

2016). City expansion is responsible for 

increased transport-related emissions and 

the loss of open spaces and ecosystem 

services, especially biodiversity, and 

produces adverse effects on the 

environment. Satterthwaite (2005) noted 

unprecedented changes in many aspects of 

urban areas during the period between 

1950 and 2000. Economic development of 

world cities has resulted in rapid urban 

growth with competitions among them. 

The UN-HABITAT (2002)’s report 

showed that about half of the world’s 

population lives in urban areas, while 

about three quarter of the western world 

live in cities, hence the 21st century has 

been tagged “an Urban Millennium” 

because more people will be living in 

cities.  

Previous studies present conflicting 

positions on rapid urbanization or urban 

growth in Africa (Potts, 2005; Watson, 

2009; Cobbinah et al., 2015). On the one 

hand, there is optimism that the rapid 

urbanization in Africa provides a fertile 

ground for industrialization, skill 

development, improved infrastructure and 

economic growth (Group, 2014; Turok 

and Borel-Saladin, 2014). On the other 

hand, others scholars believe that Africa's 

urbanization is problematic, population-

driven and without development (Todes, 

2012; Turok and Borel-Saladin, 2014). 

While each of the aforementioned 

positions may, to some extent, be true, the 

known reality is that African cities are 

growing both in population and spatial 

extent, but the dynamics across cities are 

unknown (Xu, 2019).  

The benefits of urban expansion are 

increasingly balanced against 

environmental impacts Squire, 2012). 

Compare to any time in the past, the 

magnitude and perceived significance of 

environmental effects from urbanization 

are probably far greater today. The 

increased amount of urban impervious 

surface from rapid urban expansion not 

only causes growing problems of air 

pollution, water quality degradation, habit 

fragmentation, irreversible resource, and 

traffic jams but also affects local climate 

by modifying energy balance, surface 

temperature, and precipitation patterns 

(Carlson and Arthur, 2000; Nikolakaki, 

2004; Tilman et al., 2001). This research 

contributes to the larger body of 

knowledge on urban environmental 

monitoring and analysis.  

As cities grow and expand, it is 

expected that economic growth and 

development will progress and act as a 

driver for social transformation and 

improvement of urban areas and their 
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greater rural hinterland. Unfortunately, the 

situation in developing countries is not 

always the case. Increased and persistent 

urban poverty, food insecurity, housing, 

transportation, environmental 

degradation, pollution, energy poverty 

and poor planning among others have 

compounded urban problems in Nigeria 

(Shuaib, 2004; Yakubu, and Giwa, 2006).  

The notion that more people live in 

rural areas than urban areas is now fast 

disappearing as record showed that 50% 

people live in urban areas (Ohaeri, 2008). 

The trend of urban influx has been 

continuous as many as three million 

people are added to the city population in 

the developing countries each week (UN-

Habitat, 2008). The UN-Habitat predicts 

that urban population in developing 

nations between 2007 and 2025 will be 53 

million compared to 3 million in the 

developed world. Hence, 70% of the 

world’s population will in cities by the 

year 2050 and most of them in the Global 

South (UN-Habitat, 2009).  

By implication, over 50% of the total 

population of Nigeria now lives in urban 

areas, while the remaining lives in rural 

areas (NPC, 2006). Several factors 

responsible for the country’s rapid urban 

growth pattern include natural increase, 

arising from high birth rate; rural-urban 

migration; creation of states and local 

governments; establishment of tertiary 

institution, commercial and industrial 

centers and tourism resorts among others.  

In 1915, the colonial government 

merged the divisions of Owo, Ondo and 

Ekiti to form a new province with 

headquarters in Akure. On the 3rd of 

February 1976, the town became the 

capital of Ondo State. The population 

figure by the National Population Census 

of 1963 was 71,106. With the influx of 

public servants into the town consequently 

upon state creation in 1976, the population 

rose to 239,124 in 1991 to 360,268 in 

2006. The population figure reached 

476,159 in 2014 and 609,165 in 2017 

respectively. Rapid urban growth has 

greatly changed the landscape of Akure as 

a result of rapid economic growth leading 

to loss of vegetation, cultivated lands, 

forest reserves and loss of biodiversity at 

the expense of urbanization. 

Understanding the characteristics of 

urban expansion in city like Akure has the 

potential to promote sustainable urban 

development now and into the future. 

With the United Nations Sustainable 

Development Goals (SDGs) providing a 

global development pathway Anderson et 

al. (2017), an appreciation of urban 

expansion dynamics in Akure has become 

increasingly important and tenable. The 

main objectives of this study are to; 

examine the land cover changes in Akure 

from 1985 through 2000 to 2015 and 

determine the extent of urban growth 

between the periods under review. 

 

Methodology 

Study Area  
Akure, the capital of Ondo state in 

South-western Nigeria is located between 

latitudes 7o 15′N and 7o 25′N and between 

longitudes 5o 11′E and 5o 20′E (Fig. 1). It 

is about 700 km from Abuja the Federal 

Capital Territory. Akure town spreads 

over an area of about 15,500 km2 and it is 

about 370m above sea level. It is made up 

of lowlands and rugged hills with granitic 

outcrops in several places. The natural 

vegetation of Akure is high rain forest, 

composed of many varieties of hardwood 

timber. Over time, the natural vegetation 

has been very much degraded as a result 

of human activities while, the original 

forest is now restricted to forest reserves. 

An important aspect of the vegetation of 
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the state is the prevalence of economic 

trees (tree crops). The major tree crops 

include cocoa, kola, coffee, rubber, oil 

palms and citrus, cocoa being the most 

prevalent. The soils derived from the 

Basement complex rocks are mostly well 

drained, with a medium texture. The soils, 

are of high agricultural value for both tree 

and arable crops. 

Fig. 1:  Locational map of Akure 

 

Data Collection  
The technique employed for this study 

was essentially through Aerial Imagery 

Overlay (AIO) with the aid of GIS, RS, 

and personal observations. Other sources 

include government ministries and 

establishments for historical data 

collection. The main approach used was 

post classification comparison analysis of 

satellite imageries of Akure obtained at 

three decadal variations between 1985, 

2000 and 2015 (a 30-year time span). This 

helps to examine variation in the change, 

direction and extent of the growth from 

one period to the other. The land use for 

the study area was classified into four 

categories: Built-Up Area, Vegetation 

(thick and light), Wet Land and Bare 

Land.  

The Four LULC types were identified 

in the study and the features were 

classified using maximum likelihood 

classification by assigning training 

samples to the features. The features on 

the image were grouped into four different 

classes based on their spectral signatures 

and the grouping was done for the January 

images of Landsat 5 (TM), Landsat 7 

ETM+ and Landsat 8 OLI/TIRS for year 

1985, 2000 and 2015 respectively. These 

classes include built-up area, vegetation, 

bare surface and wet land/water body. The 

total area covered by each land use class 

in each year was generated using the field 

calculator of ArcGIS 10.5.  

Data Analysis  
Data collected data were imported into 

GIS environment for further analysis and 
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computation. The success of using 

remotely sensed data for land-cover 

change detection depends on careful 

selection of the data source. The important 

attributes of remotely sensed data sources 

are spatial, temporal, spectral, and 

radiometric resolution. Remotely sensed 

Data; Landsat TM satellite images 

covering Akure Metropolis with 30m 

resolution, were used. Other 4, 3 and 2 

was generated and re-sampled in a new 

display. After the colour composite, the 

image subset was created using the Region 

of Interest (ROI) vector frame created in 

ArcGIS 10.3 from the study area map and 

imported into Erdas 9.2 environment as 

shape file. With this, the ROI of the study 

area was delineated from the satellite 

image scene. On the colour composite, 

band 4 of the Landsat image was loaded 

for red while bands 3 and 2 were loaded 

for green and blue respectively. This 

combination has been regarded as 

efficient and adequate when using Landsat 

image data for studying LULC especially 

with respect to built-up area, vegetation, 

bare surface and wetland/water body. 

The rate of change was carried out on 

Landsat images of different years to 

analyze the pattern and trend of change 

analysis in the study. The area cover by 

each land use land cover feature was 

calculated in area in square kilometres and 

area in percentage as: 

 

Area percentage = Count / Sum × 100 

Area in km² = 
����� (���	
� �� ��
��) × �
�������� �� ����
 

�,���,���
 

 

Results and Discussion  

Table 1: Distribution of land use land cover classes in Akure 
Year Built-up 

Area 

Vegetation Wetland/water 

body 

Bare land  Total 

1985 15.04 km2  

(1.48%) 

823.86 km2 

(81.09%) 

90.17 km2 

 (8.87%) 

86.97 km2 

 (8.56%) 

1016.04 km2 

(100%) 

2000 50.01 km2 

(4.92%) 

717.32 km2 

(70.60%) 

230.19km2 

(222.66%) 

18.52 km2 

(1.82%) 

1016.04 km2 

(100%) 

2015 185.63 km2 

(18.27%) 

576.29 km2 

(56.72%) 

86.44 km2 

 (8.51%) 

167.68 km2 

(16.50%) 

1016.04 km2 

(100%) 

 

Table 1 provides an overview of the 

results for 1985, 2000 and 2015 of the four 

land use and land cover classes used in this 

study for Akure while Figures 2, 3 and 4 

are image showing land use /land cover 

for 1985, 2000 and 2015 respectively  

Built-up Area: Built-up in 1985 was 

15.04km2 (1.48%) which in 2000 

increased to 50.01km2 (4.92%) while in 

2015, it rose to 185.63km2 (18.27%). The 

continuous increase in population of birth, 

immigrants, increasing commercial and 

economic activities led to corresponding 

increase in the residential, commercial and 

built-up areas. The spatial expansion of 

the city is not often contained within 

municipal limits but overlaps and grow 

into the adjacent peri-urban areas. Figures 

2, 3 and 4 show the images for the 

respective years under consideration 

respectively. 

Vegetation: vegetation here comprises 

of area covered by forest, shrubs and 

agriculture which in 1985 was 823.86km2 

(81.09%) reduced drastically in 2000 to 

717.32km2 (70.6%) and in 2015 to 
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576.29km2 (56.72%) respectively. Thus 

the decrease in vegetation shows that 

much of the vegetation was cultivated 

while some gave way to further 

development and urban expansion 

through building, constructions of roads 

and provision of public amenities. 

Conversely, the pattern of change is 

observed to be conversion of area covered 

with vegetation to other land use/land 

cover types.  

Bare surface: the bare surface which 

includes the open space and road network 

in 1985 was 86.97 km2 (8.56%) and it 

reduced to 18.52 km2 (1.82%) in 2000. 

However, there was a tremendously 

increase in the bare surface in 2015 to 

167.68km2 (16.50%). This indicated that 

new lands have been open for road 

construction, open space and other 

anthropogenic activities that relate to 

urban expansion, widening of transport 

facilities and other impervious surfaces.  

Wetland/water body: The area covered 

with rock/wetland in 1985 was 90.17 km2 

(8.87%) which in 2000, expanded to 

230.19 km2 (22.66%). It was realized 

during the classification that some of these 

water body were covered by the tree 

canopy and so were not much visible. 

During these years, much of these areas 

have given way to development. In 2015 

the wetland/water body reduced to 86.44 

km2 (8.51%). People have been 

encroaching the area which lead to 

domestic use of the water. Thus, the 

implication of this scenario is that the 

more the developmental activities on the 

wetlands and around the rivers/streams 

that drain the area, the greater the 

impervious surfaces and the more 

vulnerable the area to flooding because of 

the increasing storm water from rain and 

human activities.  

Majority of the newly developed land 

has come and is expected to continually 

come from the conversion of crop and 

forest lands. These results are similar to 

the trend observed by (Balogun et al., 

2011). Urban expansion inevitably 

influences the urban environment, 

increasing uncertainties of urban 

sustainability (Nagendra et al., 2018; Kaur 

and Garg, 2019; Xu, 2019). Rapid and 

massive land-use/land-cover change 

strongly affects ecosystem services (Wang 

et al., 2018). 

Generally, urban development has 

been an enabler of risk for a large part of 

the urban population in Nigeria due to the 

non-existence or inapplicability of 

planning instruments and often lacking 

resources, new urban dwellers frequently 

settle in high-risk areas (Balogun et al., 

2011; Kaur; Wang et al., 2018 and Garg, 

2019;). Falade (1985) urges policy makers 

to adopt strategies to promote the planning 

and management of cities as the engines of 

growth of national economy and as major 

tools for achieving sustainable 

development.  

This study provides researchers, 

policy and decision makers’ insights into 

the reality of urban expansion in Akure 

and implications for future urban 

planning. An understanding of the urban 

expansion would provide a better policy, 

planning and management response in 

containing the urban growth or 

urbanization phenomenon considering the 

fact that Akure's urbanization level is 

estimated to rise.
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Fig. 2: Image of land use /land cover for 1985 

 

 
Fig. 3: Image of land use /land cover for 2000 
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Fig. 4: Image of land use /land cover for 2015 

 

Conclusion 

The Land use land cover analysis 

carried out over a thirty-year period in 

Akure showed an increase in built-up and 

bare surface while vegetation and 

wetland/water body decreased over the 

period. The increase in built up area and 

consequently, the bare surface was due to 

conversion of natural vegetative surfaces 

to settlements and impervious surfaces. 

Monitoring systems of the built 

environment should be adopted as 

activities which will enable planners and 

decision makers to arrest errors before 

they occur, as well as managing changes 

in dynamic environment. This study calls 

on the planners, the local and state 

government to form a basis for better 

planning and enforcement of the planning 

code for Akure in order to prevent the 

haphazard expansion of the Akure. 
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