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Abstract-- The study assessed landuse change and urban 

sprawl in Ibadan metropolis between the years 1984 to 2014. 

Administrative map, Landsat images and questionnaire were 

the data used for the study. The administrative map and the 

Landsat images were digitally processed using ArcGis 10.1 

software while the questionnaires were subjected to statistical 

analysis. classification of the classified images were performed 

using maximum likelihood algorithm leading to the 

identification of six landuse types in the study area which was 

validated through ground-truth method. Change detection 

analysis was performed to show the trend and distribution of 

landuse features in the study area within the period under 

investigation. The results obtained from the change detection 

analysis showed that between the years 1984 to 2000, -

39.8528% of natural vegetation in the study area has been 

converted other landuse types while wetland, cultivated land, 

built-up, bare surface and waterbody decreased annually at the 

rate of 8.9846%, 43.6997%, 5.0448%, 1.5766% and 0.0985% 

respectively. The results further revealed that between the 

years 2000 to 2014, wetland, natural vegetation, cultivated 

land, built-up, bare surface and waterbody reduced in area 

covered in km² as they recorded 203.6014, 672.0047, 

187.1554, 529.5750, 157.8661 and 119.5072 km² respectively. 

On the other hand, the change detection analysis revealed the 

changes that have occurs in the study area within the thirty 

years of the study (1984 to 2014). The analysis indicated a 

drastic change in the landuse types with built-up areas 

springing up as it recorded 63.4411%. The three hundred 

copies of questionnaire were sampled to the residents of the 

sprawl located areas in the study area to identify the driving 

factors of landuse change and urban sprawl in the metropolis. 

Findings showed that expansion of built-up areas, 

industrialization, institution, land speculation and acquisitions, 

land policies and economy have been contributing to the 

observed landuse changes in Ibadan metropolis. The study 

recommends effective landuse policy for sustainable urban 

management.  

Keywords-- Urban sprawl, Landuse/Landcover, Geospatial 

techniques. 

I. INTRODUCTION 

There is change in the structure and functioning of the 

ecosystem due to human use of land which has caused 

uncoordinated urban expansion as well as urban sprawl 

development. Urban sprawl is the unplanned and uncontrolled 

spread of urban development into neighbouring regions. It is 

also the excessive use of land, uninterrupted tedious 

development, leapfrog discontinuous development and 

inefficient use of land (Peiser, 2001). Sprawl has been 

criticized for removing agricultural lands, damaging water 

quality, and causing air pollution (Allen et al., 2003). Many 

researchers have developed interest to understand the 

dynamics of sprawl, determining their extent as well as making 

prediction for the future scenario (Basawaraja et al., 2011). 

Standard indices can be used as indicators to measure urban 

sprawl. Some researchers have adopted conversion of landuse, 

population dynamics, distance covered, and energy 

consumption (Nelson, 1999). While others measured sprawl 

using population data and information on landuse and 

landcover pattern (Eryilmaz et al., 2008; Sudhira et al., 2003). 

Urban sprawl is a by-product of urban expansion. Urban 

sprawl is noticed globally within the cities of developing 

countries (Eckert, 2011). In recent time, there has been rapid 

growth caused by urban population increase, industrial and 

anthropogenic factors as population move from rural to urban 

centres (Soffianian et al., 2010). Urban expansion is one of the 

factors influencing landuse change (Soffianian et al., 2010). It 

has brought changes in urban landuse worldwide because of its 

impact in the ecosystem and biodiversity, river channels, 

energy balance, temperature and human activities (Xiao et al., 

2006, Pabi, 2007). Urban sprawl is most often associated with 

landuse. 

Landuse is the human use of land. It involves the management 

and modification of natural environment into built 

environment such as settlements and semi - natural habitat. It 

can also be referred to as the arrangement, activities and inputs 

people undertake in a certain land cover type to produce, 

change or maintain it. The pattern of change in landuse 

landcover has historical significant relating to urban expansion 

considering its increasing role on global change (Chase at al., 

2000). Research has shown that only few landscapes on the 

earth today maintain their natural status (Riebsame, 1994). 

Man’s quest for land has altered the earth surface resulting to 

the noticed changes in the pattern of landuse and landcover 

over time.  Landuse landcover change has been adopted in 

recent time for the control of natural resources, assessing 

changes in the environment including urbanization (Moshen, 

1999). Geospatial techniques can be employed in mapping, 

assessing and analyzing  physical expansion and patterns of 

sprawl on landuse (Gadal et al., 2009; Hasse, 2007; Kumar et 

al., 2008; Pilouk and Abdul- Rahman, 2007; Rashed, 2007; 

Yang, 2007; Zhu and Hu, 2010; Hurd et al., 2001; Yeh and Li, 

2001). The capability of geospatial technology has prompted 

the incessant use of this tool in assessing urban expansion 

(Sudhira et al., 2004, Yang and Liu, 2005, Dewan and 

Yamaguchi, 2009). Geospatial technology offers spatially 

reliable data sets that cover very big area of earth surface with 

high temporal and spatial information about land surface (Xiao 

et al., 2006). Spatial information on landuse changes within 

urban area over time is a vital means for city planning, 

decision-making and resource management towards 

sustainable urban development (Muhammad et al., 2015). 

Spatio-temporal change analysis is one of the methodologies 

used in studing current and ongoing change in an area (Singh 

and Kumar, 2012).  This research work focused on updating 

the existing landuse trend and urban growth as a result of 

urban sprawl in the study area within the last decades. The 

need for continuous research and monitoring of urban growth 

and sprawling in the study area is imperative considering the 

adverse implication and need for sustainable urban 

management. The specific objectives of the study are to 

determine the changes in landuse in Ibadan metropolis 

between 1984 and 2014 and identify the driving factors of 



International Journal of Trend in Research and Development, Volume 3(6), ISSN: 2394-9333 

www.ijtrd.com 

IJTRD | Nov-Dec 2016 
Available Online@www.ijtrd.com   396 

urban sprawl and landuse change in the metropolis and its 

implication for sustainable urban management. 

Hence, this study aims at assessing the landuse and urban 

sprawl in Ibadan metropolis using Geospatial Techniques. 

II. MATERIALS AND METHODS 

A. Study Area 

Ibadan is the largest metropolitan geographical area in Nigeria, 

located in the South Western part of the country. Ibadan has 

witnessed a significant urban growth in its modern and 

contemporary history. It is the capital city of Oyo State. As at 

Nigerian Independence, Ibadan was the largest and most 

populous city in Nigeria and the third in Africa. Since the 

inception of the British colonial rule, Ibadan has been the 

centre of administration of the old Western Region. The 

principal inhabitants of the city are the Yoruba people. Ibadan 

was created in the year 1829 as a war camp for warriors 

coming from Oyo, Ife and Ijebu. The warriors constitute the 

rulers of the city and the most important economic group 

(Falola, 1984). The forest site and several ranges of hills which 

vary in elevation offered a strategic defence opportunity to the 

inhabitants of the city. The location of Ibadan at the fringe of 

forest promoted the city as a marketing centre for traders and 

goods from both the forest and grassland areas. The economy 

of Ibadan was primarily on agriculture which promoted the 

city as a result of its rubber production and cocoa later became 

the main produce of the region and attracted a lot of firms and 

traders from Lagos, Ijebu-Ode, Kano among others, and this 

made the city became a major point of bulk trade. Its central 

location and accessibility from the capital city of Lagos were 

part of the considerations in choosing Ibadan as the 

headquarters of the Western Provinces in 1939 and later 

became the Western Region of Nigeria in 1952 and as a result, 

act as a catalyst to the influx of population leading to rapid 

expansion in the number of civil servants and buildings in the 

city (Mabogunje, 1968). The importance of Ibadan was further 

improved in 1948 following the founding of the University 

College which later became the University of Ibadan which 

increased the purchasing power in the city and encouraged 

rapid growth in commerce and employment opportunities. In 

1952, it was estimated that the total area of the city was 

approximately 103.8 km
2 

in which only 36.2 km
2 

was built up
 

(Areola, 1994). This meant that the remaining 67 km
2
 were for 

the purpose of non-urban uses, such as farmlands, river 

floodplains, forest reserves and water bodies.  

B. Location 

The study area Ibadan metropolis is located between latitude 7º 

18 ' 00" and 7º 25'30" of the equator and longitude 3º 49' 30" 

and 3º 57' 00" of the Greenwich Meridian. It is made up of 

eleven (11) Local Government Councils, with six at the outer 

areas which comprises of Akinyele, Lagelu, Egbeda, Ona-Ara, 

Oluyole and Iddo and five at the inner city where the 

metropolis is situated comprises of Ibadan North East, Ibadan 

North, Ibadan North West, Ibadan South West, and Ibadan 

South East. It has the total land mass of approximately 127.5 

km
2
. Ibadan is 128 km inland northeast of Lagos State Nigeria 

and 530 km Southwest of Abuja, the country’s federal capital.

 

Figure 1: Study Area Map. 

C. Climate 

Ibadan is influenced by wet and dry season (Koppen Climate 

Classification AW) with a lengthy wet season and relatively 

constant temperature throughout the course of the year. 

Ibadan’s wet season runs from March through October, though 

August experiences somewhat of a lull in precipitation. This 

lull nearly divides the wet season into two different wet 

seasons. November to February forms the city’s dry season, 

during which Ibadan experiences the tropical West African 

harmattan. The temperature of Ibadan ranges between 25ºc and 

35ºc. Ibadan experiences two peaks of rainfall, June and 

September. 

D. Relief and Drainage: 

Ibadan lies mostly on lowlands influenced by rocky outcrops 

and series of hills. These crops are mainly granitic. Three 

major land forms of hills, plains and river valleys dominate the 

whole landscape of the region. The average elevation is 230m 

above mean sea level. The metropolis is drained by three major 

rivers, R.Ogunpa, R.Ona and R.Ogbere and their several 

tributaries include Omi, Kudeti, Alaro and Alapata. These 

combinations of hills and river valley provide a good drainage 
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for the city but it has suffered a lot of abuse due to blockages 

of the water course by solid waste coupled with the 

construction along the river course and sometimes right within 

the course itself. These practices constitute the incessant 

flooding as occasioned by the recent flood disaster of the night 

of 26
th

 August, 2011. The major tributary of R.Ogunpa is the 

R. Kudeti while the western part is drained R. Ona with its 

tributaries at Alalubosa, Oshun and Yemoja streams 

respectively.  

E. Geology and Soil 

Ibadan is underlain with basement complex rocks which are 

mainly metamorphoric rocks of Precambrian age with granite, 

quartzite and migmatite as the major rock types. Aweto (1994) 

identified four main soils associations in Ibadan region on the 

basis of soil parents’ materials as the Iwo, Okemesi, Egbada 

and Mamu soil associations. The soils of the Iwo association 

where formed from coarse grain granites and gneisse and those 

of Okemesi from gneisses, schist and quartites. Those of 

Egbada and Mamu were formed from fine grained biotite and 

schist, and from sericite schist respectively.

Table 1: Data, Sources and Characteristics 

Data Year Type Source Scale/Resolution 

Administrative Map of 

Oyo State 

1966 Spatial Office of Surveyor General of 

the Federation (OSGOF) 

1: 50, 000 

Landsat TM 1984 Spatial Global Land Cover Facility 

(GLCF) 

30m 

Landsat ETM 2000 Spatial Global Land Cover Facility 

(GLCF) 

30m 

Landsat ETM+ 2014 Spatial Global Land Cover Facility 

(GLCF) 

30m 

Questionnaire 2014 Non-spatial Author’s Field Work 300 copies 

 

F. Methodology  

The main data used for this study comprises of Landsat TM 

satellite image of 1984, ETM of 2000 and ETM+ of 2014 

obtained from the Global Land Cover Facility (GLCF) and 

administrative map of Oyo State on a scale of 1:50,000 

published in 1966, obtained from the office of the Surveyor 

General of the Federation (OSGOF), which was used as base 

map for ground-truth information. The administrative map was 

scanned, geo-referenced from which the Area of Interest (AOI) 

was clipped out and exported to ArcGis 10.1 environment for 

map composition. Subset of the satellite image was performed 

by over-laying the study area on the satellite images, training 

sites corresponding to each classification item (landuse 

classes) where chosen from the training sites collected. Six (6) 

landuse classes where identified on the landsat images for 

onward classification and change detection analysis. These 

include Wetland, Natural Vegetation, Cultivated Land, Built-

up, Bare-surface and Water-body. Supervised classification 

was then performed using maximum likelihood algorithm after 

which was exported to ArcGis 10.1 environment for 

visualization and map composition. The change detection 

analysis was performed to highlights the trends and rate of 

landuse change in the study area over the period under 

investigation. Magnitude of Change, Annual Frequency of 

Change and Percentage of Change was calculated using the 

equation A1-A2, OC/Y2-Y1 and OC/ASC*100/1 respectively, 

where A1 represents the recent year, A2 represents the 

previous year of the satellite images, OC represents the 

Observed Change, Y2 represents the starting year and Y1 

represents the ending year of the satellite images, while ASC 

represents the Absolute Sum of Change. Over-lay of the built-

up areas was performed to show the extent and trend of urban 

growth in the study area. As an additional source of ground-

truth information, fifteen officers of the department of urban 

planning, ministry of works and Housing, Oyo State, where 

interviewed to enable the researcher get more information of 

the status and level of urban development in the study area 

within the last twenty (20) years. 

Three hundred (300) copies of questionnaire which was 

subjected to statistical analysis were sampled to the residents 

of the sprawl located areas to get the view of the public on 

issues and factors resulting to landuse change and urban sprawl 

in the study area as well as how other landuse (s) types have 

taken over other notable landuse features in the study area. 

III. RESULTS AND DISCUSSION 

The results presented and analysed below were generated 

using the various methods stated in the research methodology 

and are in line with the aim and objectives of this research 

work.
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Table 2: Landuse Class Statistics for 1984, 2000 and 2014. 

Landuse 

Classes 

1984 Area 

(km2) 

1984  Area 

(%) 

2000 Area 

(km2) 

2000 Area 

(%) 

2014 Area 

(km2) 

2014 Area 

(%) 

Wetland 27.7919 1.4864 171.5462 9.1750 203.6014 10.8895 

Natural 

Vegetation 1667.7069 89.1960 717.2393 38.3601 672.0047 35.9417 

Cultivated 

Area 0.0165 0.0009 699.2121 37.3968 187.1554 10.0099 

Built-Up 118.4568 6.3356 199.1729 10.6526 529.5749 28.3239 

Bare Surface 53.4217 2.8572 78.6471 4.2064 157.8661 8.4433 

Waterbody 2.3158 0.1239 3.8922 0.2082 119.5072 6.3917 

 

Total 1869.7096 100 1869.7098 100 1869.7098 100 

 

Table 3: Trends and Landuse Landcover Distribution in Ibadan Metropolis between the years 1984 – 2000. 

 

Landuse Classes 1984 Area 

(km2) 

2000 Area 

(km2) 

 

Magnitude of 

Change 

Annual 

Frequency of 

Change 

 

Percentage  of 

Change 

Wetland 27.7919 171.5462 143.7543 8.9846 72.1158 

Natural Vegetation 
1667.7069 717.2393 -950.4677 -59.4042 -39.8528 

Cultivated Land 
0.0165 699.2121 699.1957 43.6997 99.9953 

Built-up 118.4568 199.1729 80.7161 5.0448 25.4120 

Bare Surface 53.4217 78.6471 25.2254 1.5766 19.1001 

 

Water Body 2.3158 3.8922 1.5764 0.0985 25.3924 

 

Table 4: Trends and Landuse Landcover Distribution in Ibadan Metropolis between the years 2000 – 2014. 

 

Landuse Classes 

 

2000 Area 

(km2) 

 

2014 Area 

(km2) 

 

Magnitude of 

Change 

Annual 

Frequency of 

Change 

Percentage  of 

Change 

Wetland 
171.5462 203.6014 32.0552 0.6418 8.5447 

Natural Vegetation 
717.2393 672.0047 -45.2346 -4.2432 -3.2561 

Cultivated Land 
699.2121 187.1554 -512.0570 3.1214 -57.7702 

Built-up 
199.1729 529.5750 330.4021 0.3603 45.3383 

Bare Surface 
78.6471 157.8661 79.2190 0.1126 33.4945 

 

Water Body 3.8922 119.5072 115.6150 0.0070 93.6917 
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Table 5: Trends and Landuse Landcover Distribution in Ibadan Metropolis between the years 1984 - 2014 

Landuse Classes 1984 Area 

(km2) 

2014 Area 

(km2) 

Magnitude of 

Change 

Annual 

Frequency of 

Change 

Percentage  of 

Change 

 

Wetland 27.7919 203.6014 175.8095 5.8603 75.9787 

Natural Vegetation 

1667.7069 672.0047 -995.7022 -33.1901 -42.5566 

Cultivated Land 

0.0165 187.1554 187.1389 6.2379 99.9824 

 

Built-up 118.4568 529.5749 411.1182 13.7039 63.4411 

 

Bare Surface 53.4217 157.8661 104.4444 3.4815 49.4323 

 

Water Body 2.3158 119.5072 117.1913 3.9064 96.1981 

 

 

Figure 2: 1984 Landuse classification map of the study area 

 

Figure 3: 1984 Landuse classification map of the study area 

 

Figure 4: 2014  Landuse classification map of the study area 

 

Figure 5: Ibadan built- up areas overlay between the years 

1984 to 2014 showing the trends of urban growth and sprawl
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Figure 6: Chart Showing Percentage Area of Landuse in 1984 

 

Figure 7: Chart Showing Percentage Area of Landuse in 2000 

 

Figure 8: Chart Showing Percentage Area of Landuse in 2014 

The analysis in this study was carried out in three stages 

considering the different years of acquisition (1984, 2000 and 

2014) of satellite images showing the trends and distribution of 

landuse landcover in the study area for the period under study.  

Table 3 shows the trends of changes in various landuse in the 

study area between the years 1984 and 2000. Based on the 

analysis natural vegetation changed at the rate of – 950.4677, 

which occurs annually at the rate of – 59.4042 representing -

39.8528% of change. The negative sign in the result shows an 

indication of increasing anthropogenic pressure on the 

vegetation and landcover in the study area as people alter the 

land on daily basis. On the other hand, built-up areas in the 

study area recorded increase per annum at the rate of 5.0448 

representing 25.4120% of landcover in the study area. 

Table 4 revealed the trend of landuse change in the study area 

between the years 2000 and 2014. The analysis of the results 

revealed that built-up areas increased from 199.1729km² to 

529.5750km² which represents 45.3383 percent of the change 

in landuse. Also, natural vegetation and cultivated lands 

reduced from 717.2393km² to 672.0042km² and 699.2121km² 

to 187.1554km² respectively. From the analysis built-up areas 

has taken over vegetation and cultivated areas thereby 

justifying the reasons for uncoordinated urban settlements 

which in turn results to sprawl in the study area.  

Table 5 demonstrated the trend of landuse change for the thirty 

years period under study (1984 - 2014). The results shown 

indicated that natural vegetation continues to suffer on daily 

basis. This landuse type reduced from 1667.7069km² to 
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672.0047km² at the percentage of – 42.5566 while built up 

continue to increase as the population in the study area 

increase on the daily basis. The analysis revealed that people in 

the study area now buy more lands for recreational activities, 

car parks e.t.c. which lead to the increase in barelands in the 

area as this landuse feature recorded an increase of53.4217 

km² to 157.8661 km² within the thirty years of this study. 

Figure (3, 5 and 7) revealed a clear picture of the level of 

landuse in the metropolis which was derived from the 

classified images of the various satellite imageries used for this 

study. From the various class statistics, the area covered by 

land in kilometre squared (km
2
) showed the level of increase in 

different landuse types indicating the level of alteration on 

landuse whereby the different measurement in land by squared 

kilometre continue to increase.  

Figure 8 summarised the level of urban growth in Ibadan 

Metropolis between the years 1984 to 2014. The overlay of the 

built-up areas in Ibadan Metropolis showed the level of 

expansion and urbanization in the study area. From the 

legends, urban expansion is of increase which is now heading 

towards the periphery of the study area. This is been subjected 

to the direct impact of urbanization, economy and institution 

which is affecting the ecological footprint and natural 

resources of the study area thereby causing landuse change and 

urban sprawl in the metropolis. 

A. Driving Factors of Landuse Change in Ibadan Metropolis 

The pattern of Landuse in Ibadan metropolis is mainly the 

reason for changes in landuse driven by anthropogenic factors 

such as expansion of built-ups, industrialization, landuse 

policies, Land Speculations and Acquisitions, Institutions and 

Economy. These factors have resulted in the conversion of 

wetlands, natural vegetation and other notable landuse features 

to industrial areas as well as built-ups. Results of the change 

detection analysis gave a clear picture that natural vegetation 

have vanished as a result of setting up more built-ups to 

accommodate the demographic increase. Ground-truth 

information obtained revealed that some of the policies and 

regulations adopted by the government have contributed to the 

change in landuse in the study area, citing example of Moniya 

which used to be a town in the metropolis now became the 

headquarters of Akinyele Local Government Area. Though 

this seems to be development but will surely affect the house 

zoning in the area thereby influencing landuse change. 

However, different kinds of waste are generated from the 

various industries and institutions located within the study area 

which are dumped indiscriminately on the land. These wastes 

decompose to add to the heavy metals on the soil, drained to 

the river channels to pollute source of drinking water as well as 

displacing other aquatic animals.  

CONCLUSION 

The study has shown the capability of geospatial techniques in 

assessing landuse change and urban sprawl pattern in Ibadan 

metropolis from 1984 to 2014 and identifies the factors driving 

this change. The encroachment of natural vegetation for the 

purpose of urban land uses is rampant in the metropolis 

resulting to the rapid urban expansion for a time period of 30 

years in the study area leading to drastic reduction of natural 

vegetation. 

Though, urban sprawl and expansion of built-up areas are 

unavoidable but then can be controlled to the barest minimum. 

The study recommends effective landuse planning and policy 

for environmental sustainability. Developers in the study area 

should adhere to the rules and regulations guiding the 

environment as the need to manage rapid urban growth leading 

to sprawl and landuse change in the study area is pertinent.  
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