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Urban sprawl and land use / land cover changes in a suburb of  Lagos, Nigeria were assessed using Landsat TM 
1984 and 2000 and Landsat OLI of  2014.  Five broad land use and land cover classes i.e. built-up area, bare 
ground, water body, thick forest and light forest were identified and mapped. Thick forest had the largest 
coverage of  8537.72 hectares (67.52%) of  the land cover while built-up was just 1075.99 hectares (8.51 %). 
Between 1984 and 2014 built up areas gained 6423.38 hectares (59.31 % increase) compared to 8612.09 hectares 
loss by thick forest cover. A post-classification change analysis from 1984 to 2014 reveals that thick and light 
forest types had the highest net losses because of  conversion to other uses, especially built-up. Urbanization and 
subsequent urban sprawl is a major factor of  land degradation leading to rapid losses of  non-urban land uses, 
especially in the urban fringes.

Keywords: Land use/land cover change; change detection; remote sensing; GIS; urbanisation 

ABSTRACT

027

INTRODUCTION
Urbanization and rapid population growth have 
been unprecedented in many cities of  developing 
countries including Lagos metropolis in Nigeria. 
Over the past four decades, the city had witnessed 
rapid expansion in size and population within the 
traditional core areas and encroachment of  
agricultural lands in the fringes or suburbs. The 
spread out or sprawl is a dispersed development 
along highways, or around the city in the 
countryside (Bugliarello, 2003; Sudhira et al., 
2004). Urban sprawl is an unplanned outgrowth 
of  urban centres due to rapid population growth, 
economic development and infrastructural 
development initiatives (Tian et al., 2005; Stanley, 
2009; Kumar and Tripathi, 2014). According to 
the World Bank (2015), such development creates 
challenges for metropolitan coordination in the 
delivery of  basic services and the provision of  
infrastructure. Furthermore, urban sprawls are 
seen as symptomatic of  the failure to adequately 
address congestion constraints that arise from the 
pressure of  urban population growth (World 
Bank, 2015). Development of  sprawls is now 
more rapid in developing countries and is a major 
contributor to the increasing land use changes  

and conflicts especially in the developing regions 
of  the world (Belal and Moghanm, 2011; Csatári et 
al., 2013; Kumar and Tripathi, 2014) with the 
conversion of  agricultural land into other uses 
(Fabiyi, 2006; Siciliano, 2013). Changes in the land 
use pattern because of  the sprawl often have 
negative effects on the natural environment and 
sustainable urbanization (Tang et al., 2005; 
Ifatimehin and Ufuah, 2006, McGranahan and 
Tacoli, 2006; Shalaby and Tateishi, 2007; Marsh, 
2013; Calò et al., 2015).  Studies have shown that 
rapid urbanization and urban sprawl contribute to 
environmental problems such as deforestation, 
climate change, increase in the volume and rate of  
surface runoff, a decrease in ground water 
recharge and base f low, f looding, and 
modification of  the water balance (Fohrer et al., 
2001; Rosa et al., 2004; Tu  et al., 2007; Rahman et 
al., 2014).  

In view of  the fact that ecosystems in urban areas 
are strongly influenced by anthropogenic 
activities, considerably more attention is currently 
being directed towards monitoring urban land use 
changes (Stow and Chen, 2002; Zang et al. 2011). 
Accurate and up-to-date land cover change 
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information is necessary to monitor and 
unde r s t and  bo th  human  cause s  and  
environmental consequences of  such changes 
(Kemper et al., 2001; Cheng and Masser, 2003; Lu 
et al., 2004; Shalaby and Gad, 2010; Olawole et al., 
2011). Presently, remote sensing and geographic 
information systems (GIS) provide some of  the 
most accurate means of  measuring the extent and 
pattern of  changes in landscape conditions over 
time (Defries and Belward, 2000; Coppin et al. 
2004; Olawole et al., 2011). Remote sensing and 
geographical information systems (GIS) are now 
widely used in the determination of  past and 
present LU/LC to understand city patterns, detect 
changes, and monitor or model processes (Bhatta, 
2010; Tewolde and Cabral, 2011; Iqbal and Khan, 
2014; Butt et al., 2015). 

Advancement in remote sensing and GIS 
techniques now provide options for urban sprawl 
to be effectively mapped and monitored (Sudhira 
et al.,  2004; Bhatta et al., 2010; Weng, 2010; 
Tiwari et al., 2012). Mapping urban sprawl helps to 
identify areas where environmental and natural 
resources are critically threatened and to suggest 
likely future directions and patterns of  growth 
(Xiao et al., 2006; Simmons, 2007; Tan et al., 2010; 
Kumar and Tripathi, 2014). GIS-based 
measurement tools are based on the assumption 
that urban sprawl is a multidimensional 
phenomenon which can only be measured with a 
multiple-indicator approach (Banai and DePriest, 
2014). Until recently, the majority of  studies of  
urban and suburban sprawl have predominantly 
come from the developed countries of  world with 
relatively fewer studies from developing countries 
like Nigeria (Mahesh et al., 2008; Masoumi and 
Roque, 2015) Lagos is an emerging megacity with . 

increasing pressures on land many of  the fringe 
communities are having their land either legally 
expropriated by the government or forcefully 
taken over by local land speculators called Omo 
Onile. The city has continued to sprawl and 
encroach in all directions into lands in 
surrounding towns and villages creating land use 
problems. This study attempts to examine the 
changes in land use changes and pattern of  Isheri, 
Magboro and its environs in northeastern part of  
Lagos metropolis using satellite remote sensing 
data and GIS. The study employed common 

methods such as maximum likelihood 
classification and change detection (Jensen, 2000; 
Skidmore, 2002; Hagner and Reese, 2007). The 
objectives of  the study are to 1) access the trends 
and patterns of  urban sprawl in the study area 
between 1984 – 2014, 2) monitor urban land use 
land cover change between 2000-2014, and 3) 
predict future land use / land cover scenarios for 
the next 30 years (until 2044). 

MATERIALS AND METHODS
Study area
The study area includes Isheri, Magboro and 

o o
Environs and lies between 6  37′ to 6  44′ North 

o o
latitude and 3  21′ to 3  27′ East longitude (Figure 
1). The area falls within Ogun State, with closely 
proximity to Lagos Metropolis the industrial 
capital of  Nigeria and the nation's seaport.  
According to Koppen-Geiger  c l imate  
classification, this climate is classified as Aw 
(Pidwirny, 2011). There is difference of  328 mm 
of  precipitation between the driest and wettest 
months. During the year, the average temperature 

o ovaries from 25.1 C to 33.2 C.  Precipitation here 
averages 1608 mm. The driest month is 
December, with 17 mm of  rain. With an average 
of  34mm, the most precipitation falls in June.  
There are two distinct seasons in the area, namely 
the rainy season, which lasts from March/April to 
October/November, and the dry season, which 
lasts for the rest of  the year, October/November 
until March/April.  The temperature is relatively 

o ohigh during the dry season (31.4 C to 33.2 C). The 
harmattan, which brings in the northeastern 
winds from December to February, has an 
ameliorating effect on the dry season high 

o  otemperatures (31.8 C - 33.2 C) Low temperatures 
are experienced during the rains, especially in July 
and August when the temperature could be as low 

o
as 25 C. A social survey of  the area was carried out 
by physical familiarization with the area. The area 
is partly muddy, loamy and sandy, and the 
vegetation is light with thick forest while the 
topography is partly undulating and relatively flat 
terrain

Data source 
The data collection involved the acquisition of  
satellite imageries of  the study area. Landsat 
images were the primary data type used for the 
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comprehensive classification of  the study area. 
Landsat satellite imageries for 1984, 2000 and 
2014 were freely downloaded from the official 
website of  Global Land Cover Facility (GLCF) – 
(http://www:glcf.umiacs.umd.edu). The GLCF 
is hosted by the University of  Maryland, USA. The 
Global Land Cover Facility (GLCF) provides 
earth science data and products to help everyone 
to better understand global environment systems. 
Landsat TM images were used because of  their 
relatively high spatial resolution (30 m) and their 
wide application for land cover classification 
across the world (Lillesand and Kiefer 2000, 

Masek et al. 2006). Landsat images were selected 
from among the various levels of  spatial, spectral, 
radiometric and temporal resolution satellite 
images because of  their long-term availability 
(Miller et al. 2011), cost-effectiveness and 
timeliness (Weng 2012).  Table 1 shows the 
properties of  the Landsat images used. The 
irregular intervals came about because of  
unavailability of  cloud-free images in some of  the 
years. The three scenes corresponded to path 191 
and row 055 of  the WRS-2 (Worldwide Reference 
System).  

Figure 1: Geographical location of the study area

Ground truth information was combined with the 
classified images to assess the accuracy of  image 
classification. Field survey was carried out to get 
first-hand information about the study area. 
Landsat TM (Thematic Mappers) and OLI/TIRS 

(Operational Land Imager/Thermal Infrared 
Sensor) for 1984, 2000 and 2014 were used for 
classifying the study area into built-up, bare 
ground, water-body, thick forest and light forest. 

Sensor  Year  Spatial 
Resolution(m)  

Path  Row  Acquisition 
Date

Landsat TM  1984  30m  191  055  1984/04/18

Landsat TM
 

2000
 

30m
 

191
 

055
 
2000/02/06

Landsat 
OLI/TIRS 

2014
 

30m
 

191
 

055
 
2014/12/07

Table 1: The properties of  the Landsat images used
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Image Processing 
The study area was extracted from Landsat TM for 
1984, 2000 and OLI/TIRS for 2014 respectively 
by clipping the vector map of  the study area to the 
Landsat images; band four, three and two for 
Landsat TM and band five, four and three for 
Landsat OLI/TIRS were stacked and clipped to 
the study area vector map shapefile for further 
processing in Idrisi Selva where histogram 
equalization was carried on the stacked or 
composite images to make them clearer. Effective 
image processing is critical to successful urban 
land use land cover mapping and change detection 
(Mussie, 2011). The False Colour Composite 
(FCC) of  the Red, Blue and Green (RGB) bands 
for all the three periods of  the study was used to 
create classified images for land use change 
detection in measuring urban sprawl with GIS. On 
the false colour composite (FCC) images 
developed (Figure 2), water bodies appeared dark 
blue to black as they absorb all the wavelengths, 
bare ground appeared as green, vegetation 
showed up in red, and settlements/built-up areas 

and roads showed up in shades of  cyan (Eastman 
2009). Figure 2 shows the FCC (RGB= bands 4, 3 
and 2 (Landsat TM) and bands 5, 4 and 3 (Landsat 
OLI/TIRS) image of  the study area for different 
time periods.

Pre-processing of satellite images and 
classification
Pre-processing of  the satellite images allowed an 
accurate classification at non-coincident dates and 
this included geometric, atmospheric and 
topographic corrections to ensure spatial and 
temporal comparability of  the datasets 
(Melendez-Pasto 2014). The Landsat data 
acquired for this study were coregistered to a 
common UTM projection. The 2014 Landsat OLI 
image was first geo-referenced using 1/50,000-
scale topographic map of  the study area and then, 
the images from 1984 and 2000 were image-to-
image registered using the 2014 image. The root 
mean square error (RMSE) was carefully kept 
below 0.5 pixels. 

Figure 2: False colour composite (FCC) of Landsat imageries for 1994, 2000 and 2014

The images were classified within the GIS 
environment using the supervised classification 
method, which classified features of  interest on 
the Landsat TM for 1984 and 2000, and Landsat 
OLI/TIRS for 2014, respectively into built-up 
area, bare ground, water body, thick forest and 

light forest using the maximum likelihood 
algorithm. Maximum Likelihood classification 
assumes that the statistics for each class in each 
band are normally distributed. This calculates the 
probability that a given pixel belongs to a specific 
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class (Tempfli et al. 2002). A supervised method 
was utilized simply because it permits selection of  
pixels that represent pattern or land use features 
that is recognizable or identifiable with the use of  
other source such as ground truth data (Iqbal and 
Khan 2014). 

This involves the training of  computer to 
recognize patterns in the remotely sensed image 
by sorting pixels into finite number of  individual classes, or 

categories of  data, based on their data file values. The accuracy 
of  the supervised classification depends on the 
sampling and the quality of  the training data, 
which is more suitable than the unsupervised 
method (Yiran et al. 2012, Iqbal and Khan 2014).  
Training is the process of  defining the criteria by 

which these patterns are recognized (Mussie 
2011). Samples that have known identity are 
located within training areas. Training areas are 
said to be regions on the image that can be clearly 
matched to areas of  known identity on the 
ground; it is therefore used to typify the spectral 
properties of  the on-ground areas they represent 
(Meyer and Turner 1994). Each pixel in the image 
was therefore compared to these signatures and 
labelled as the class it most closely resembles 
digitally. This was done with Idrisi Selva software. 
An Anderson et al. (2001) level 1 classification 
scheme was adopted for the study area and five 
land use classes were used for the classification i.e. 
built-up, bare ground, water-body, thick forest and 
light forest (Table 2). 

Table 2: Land Classification

Land use/Land cover categories  Description  
Built-up  Areas that have been populated with 

permanent residents or cover with built up 
surface  

Bare ground  Area covered with bare surface  
Water bodies  Areas covered with water such as rivers, 

reservoirs and swamps  
Thick forest  Areas covered with tall tree  
Light forest  Areas covered with shrubs and herbaceous 

vegetation.
 

Source: Adapted from level 1 classification by Anderson et al. (2001) 

Change Detection
One of  the prerequisites for understanding 
environmental changes is a successful land change 
detection modeller (LCM). For this study, change 
detection analysis was carried out on Landsat 
images of  different years (i.e. 1984, 2000 and 
2014) to analyse the pattern and trend of  change in 
the study area. The built-up, bare ground, water-
body, thick forest and light forest of  the three 
different years were used and compared from the 
classified images so that the dynamic changes and 
the characteristics of  environmental changes 
could be recognized.

Land Change Modeller (LCM)
Among several available land use modelling tools 
and techniques, some of  the most commonly used 
models are embedded in IDRISI, such as, Land 

Change Modeller, Markov Chain, CA Markov, 
GEOMOD and STCHOICE (Lu et al. 2004). In 
this study, Land Change Modeller (LCM), Markov 
and CA Markov were used to understand the 
changes that have occurred in the land use 
overtime. Change Analysis and Map Transition 
Option in LCM is a mapping tool to visualize the 
change that occurred from all the other land 
classes to the built-up, bare ground, water-body, 
thick forest and light forest class, and for 
predicting the course of  change into the future 
(Fabio 2007). Modelling using LCM requires 
mainly two time categorical maps. The classified 
maps of  2000 (time-1) and 2014 (time-2) were 
used as inputs for the Change Analysis Tab of  
IDRISI, which enabled the analysts to understand 
the gains and losses and the transition of  areas 
among the land use and land cover classes; and to 
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quantify the changes that occurred from time-1 to 
time-2. Results of  the quantified and analysed data 
are then presented in a chart and/or map outputs.

In LULC modelling, the process determines the t1 
to t2 LULC distribution using a transition matrix. 
This can be expressed as:

(1)

where:
vt1 is the LULC proportion vector input; 
vt2 is the LULC proportional vector output;
M is the mxm transition matrix for the time 
difference ∆t=t -t .2 1

The transition probabilities file is a matrix that 
records the probability that each land cover 
category will change to every other category.

Markov chain model
A Markovian process is one in which the state of  a 
system at time two can be predicted by the state of  
the system at time one given a matrix of  transition 
probability from each other class to every other 
cover class (Borak et al. 2000). The quality of  
predicted changes depends on the accuracy of  the 
analysis of  the past and present conditions, the 
data quality and the model used for the predictions 
(Mozumder and Tripathi 2014). The Markov 
module was used to create a transition probability 
matrix. As input, it takes two land cover maps to 
produce the following outputs: a transition 
probability matrix and transition area matrix. 

Cellular automata (CA Markov)
CA Markov takes as input the name of  the land 
cover map from which change should be 
projected, the transition area file produced by 
Markov from analysis of  that image and an earlier 
one, and a collection of  suitability images that 
express the suitability of  a pixel for each of  the 
land cover types under consideration (Borak et al. 
2000). It then begins an iterative process of  

reallocation of  land cover until it meets the area 
total predicted by Markov module.

RESULTS AND DISCUSSION 
The study area was classified into different land 
uses; namely, built-up, bare ground, water-body, 
thick forest and light forest.  Figure 3 shows the 
classified images of  the study area for the study 
periods: 1984, 2000 and 2014.  Analysis of  land 
use/land cover (LU/LC) in the study area shows 
in 1984, thick forest had the largest coverage of  
8537.72 hectares (67.52%) of  the land cover 
followed by the light forest area with 18.68% 
(Table 3). The built-up area constituted only 
8.51% while, bare ground covered 3.65% and 
water body was 1.64%. However compared with 
1984, thick forest recorded a decrease in its 
coverage constituting only 2997.52 hectares (23.7 
%) of  the total area by the year 2000. The result 
showed rapid land use changes in the study area 
with the built-up area having the largest 
percentage (42.94%) of  land cover followed by 
light forest (31.35%).  In the same period, water 
bodies constituted about 0.90% of  the land cover, 
while the bare ground decreased to 1.10%. 
Furthermore, by the year 2014, the built-up had 
increased to 59.31% while the light forest also 
increased to 38.80%. Comparatively, thick forest 
further declined to 0.59% and bare ground to 
0.13% (Table 3). 

Overall, the amount of  built-up area increased at a 
very fast pace in contrast to the rapid decline of  
thick forest.  The reduction in thick forest can be 
attributed to spill over of  urbanization and 
population from the Lagos metropolis.  These 
two in turn continually require more land, which 
results in land occupied by built-up areas.  The 
growth in the population of  dwellers who live or 
work in neighbouring city i.e.  (Lagos,) around the 
study area is rapidly increasing which in turn 
constantly increases the demand for land to use in 
urban and industrial expansion. 

12 vtMvt
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Land use change, however does not come without 
a cost. Anthropogenic activities such as 
deforestation, sand mining and dredging are some 
basic activities, which cause degradation in the 
study area.  A consequence of  these changes is not 
only impacting on humans but also on other living 
species (e.g. vegetation). Dwelling houses, schools, 
religious camps and companies are springing up in 

the study area.  Most of  these developments are 
happening with little or no planning at all, which is 
resulting in haphazard urban development.  The 
rapid population growth is one of  the major 
factors that are responsible for the spatial growth 
and the associated pressure on different land use 
types leading to conversion of  one land use class 
to another. 

Figure 3: Classified images of the study area for 1984, 2000, and 2014

Table 3: Size and proportion of  land cover classes from year 1984-2014

Land cover 
types 

Area in 1984 Area in 2000 Area in 2014 

Hectares % Hectares % Hectares % 
Built-up 1075.99 8.51 5429.53 42.94 7499.37 59.31 
Bare ground 460.71 3.65 139.38 1.10 16.47 0.13 
Water body 207.61 1.64 114.04 0.90 148.05 1.17 
Thick forest 8537.72 67.52 2997.52 23.71 74.37 0.59 
Light forest 2362.10 18.68 3963.67 31.35 4905.90 38.80 
Total 12644.130 100 12644.130 100 12644.130 100 

Comparing the classified images of  year 1984, 
2000 and 2014, the under listed can be noticed.

· A progressive increase in land use change 
in respect of  built up area.  In year 1984, 

the classified image showed that a total of  
1075.99 hectares was developed.  In year 
2000, a total of  5429.53 hectares was 
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developed and in year 2014, a total of  
7499.37 hectares was developed.  

· A rapid decrease in thick forest.  In 1984, 
the classified image showed that a total of  
8537.72 hectares was covered by thick 
forest.  In year 2000, it reduced to a total 
of  2997.52 hectares and in year 2014, it 
declined to 74.34 hectares.  

· An increase in the hectares covered by 
light forest.  In year 1984, a total of  
2362.10 hectares was covered by light 
forest.  In year 2000, a total of  3963.67 
hectares and in year 2014, a total of  

4705.90 hectares.  

Land Change Modeller (LCM)
Gain and Losses
Gains and losses in different land uses between 
1984 and 2000 are shown in Figure 4. For the built-
up, about 226 hectares was lost and 5580 hectares 
was gained, while a 1399 hectare lost and a 2601 
hectare gain were observed for light forest. 
Furthermore, a 6909 hectare loss and a 769 
hectare gain were observed for thick forest 
between 1984 and 2000. 

Figure 4: Gain and losses of different land uses between 1984 – 2000 and 2000-2014

Gains and losses in different land uses between 
2000 and 2014 showed that about 15.23 hectares 
was lost by built-up area while 3625 hectares was 
gained. Simultaneously during the same period, a 
2159 hectare loss and 2022 hectare gain were 
observed for light forest. In addition, a 2339 
hectare loss and 19 hectare gain were observed for 
thick forest during the period. 

Net Changes 
In the period between 1984 and 2000, the built-up 

area had an increase of  5354 hectares and bare 
ground deceased by 321 hectares, while thick 
forest  and light forest  decreased  by 6140 
hectares and 1202 hectares,  respectively (Figure 
5). The net change in area covered by different 
land uses between 2000 and 2014 showed that the 
built-up area increased further by 3359 hectares, 
while thick forest and light forest decreased 
further by 2320 hectares and 137 hectares, 
respectively.

Figure 5: Net changes of  different land uses between 1984 and 2000
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Change detection
Cross-tabulation analysis (Eastman 2012a, b) was 
applied to determine the LU/LC changes over 
1984–2000 and 2000–2014. The analysis allows 
for the determination of  areas that changed from 

one class to another at specific periods spatially 
and quantitatively (Ozturk 2015). Figures 6 and 7 
depict the transition maps indicating changes 
from one type of  land use to the other type during 
the study periods. 
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Figure 6: Change in area covered of different Land use and Land cover between 1984and 2000

Figure 7:  Change in area covered of  different Land use and Land cover between 2000 and 2014
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The cross-tabulation table shows the frequencies 
of  changed or unchanged classes (Eastman 
2012a). Tables 4 and 5 show the transition 
matrices of  land uses from 1984-2000 and 2000- 
2014, respectively. The period between 1984-2000 
witnessed rapid conversion of  thick and light 

forest to built up areas due to the demand for land 
by the growing population in Lagos and the 
establishment of  the Ogun State Property 
Investment Corporation (OPIC) that encouraged 
development of  housing estates in the area. 
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Table 4: Transition matrix of  the study area from 1984 to 2000

19
84

 (
h

ec
ta

re
s)  

2000 (hectares)  
Land  
cover types  

Built-up  Bare 
ground  

Thick 
forest  

Light  
forest  

Water  
body  

Total  
 area HA)

Built-up  849.53  30.70  67.99  107.70  20.06  1075.98
Bare ground  403.20  13.65  11.70  30.78  1.38  460.71
Thick forest  4346.43  78.22  1628.80  2443.09  41.18  8537.72
Light forest  699.27  12.35  685.38  962.68  2.44  2362.12
Water body  131.10  4.47  3.66  19.41  48.98  207.62
Total area (HA)

 
6429.53

 
139.39

 
2397.53

 
3563.66

 
114.04

 
12644.15

Determining the trend and the rate of  land cover 
conversion are necessary for the development 
planner in order to establish rational land use 
policy (Shalaby and Gad 2000). The magnitude of  
the urban sprawl depicts the state of  land use and 
urbanization process at a particular point of  time 
(Tiwari et al.  2012). The trends and magnitudes 
of  changes in land use / land cover in the study 
area were calculated and presented in Tables 6 and 
7. To understand the magnitude of  urban sprawl 
land use patterns in the study area, the Landsat 
imageries of  1984, 2000 and 2014 were studied. 
The scenario in the year 1984 depicts the study 

area has a vast light forest covering about sixty-
eight per cent of  the total area (Table 6). At that 
period, the area had a built-up land of  merely 
8.51% of  the total land. Bare ground and thick 
forest were 3.64% and 1.64% of  the total area 
respectively. However, by 2000, bare ground, thick 
forest and light forest suffered losses in both 
absolute and relative terms between year 1984 and 
2000.  Water areas showed a decrease from 
18.69% to 12.66% in absolute terms. Absolutely, 
2.54% of  bare ground, 0.74% of  thick forest and 
43.81% of  light forest were lost during the period 
of  fourteen years.  

Between 1984-2000, about 4346.3 hectares of  thick forests were removed to pave the way for the 
erection of  buildings and many other infrastructures including the Lagos-Ibadan Expressway

Table 5: Transition matrix of  the study area from 2000 to 2014

20
00

 (
h

ec
ta

re
s)  

2014 (hectares)  
Land  
cover types  

Built up   Bare 
ground  

Thick  
 Forest  

Light  
 forest  

Water  
body  

Total  
area (HA)  

Built-up  3870.90  5.13  67.99  175.33  86.67  4206.02  
Bare ground  801.00  1.62  11.7  101.62  7.5  923.44  
Thick forest

 
598.32

 
3.96

 
56.44

 
1737.19

 
0.09

 
161.63

 
Light forest

 
2133.90

 
5.22

 
17.90

 
2884.87

 
2.26

 
2398

 Water body
 

92.07
 

0.54
 

3.66
 

11.89
 
53.47

 
4957.04

 Total area (HA) 7495.39 16.47 157.69 4910.90 149.99 12644.15
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Prediction of the future land use/land 

cover scenario 
The prediction of  the future land use/land cover 
scenario by the next thirty years (2044) is shown in 
Figure 8. It was predicted based on the trends and 
magnitudes of  changes presently occurring in the 
area. The prediction showed that bare ground and 

thick forest would have declined drastically to the 
extent that there might not be any visible bare 
ground and thick forest, which can be attributed to 
an increase in anthropogenic activities such as 
housing, commercial activities and farming in the 
study area.  Water body in the study area has been 
fluctuating since 1984 to date and the projection is 
that in next 30 years it will continue to fluctuate. 
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Table 6. Land use/land cover change: Trend and magnitude (1984 and 2000)

Land cover  
classes  

Year 1984  Year 2000  Year 1984-2000 changes

 Ha  %  Ha  %  Absolute 
increment (%)  

Relative 
increment 
since 2000 (%)

Built-up
 

1075.99
 
8.51

 
5429.53

 
42.94

 
34.43

 
404.58

Bare ground
 

460.71
 

3.64
 
139.38

 
1.10

 
-2.54

 
-69.78

Thick forest
 

207.61
 

1.64
 
114.04

 
0.90

 
-0.74

 
-45.12

Light forest
 

8537.72
 
67.52

 
2997.52

 
23.71

 
-43.81

 
-64.88

Water body

 
2362.10

 
18.69

 
3963.66

 
31.35

 
12.66

 
67.74

 12644.13 100 12644.13 100 Not applicable Not applicable

These losses translated into increases of  the 
amount of  built up and water body. Furthermore, 
bare ground and light forest suffered loss in both 
absolute and relative terms between year 2000 and 
2014.  In absolute terms, 0.97% of  bare ground 
and 23.12% of  light forest were lost during the 
fourteen-year period, translated into an increase in 
the amount of  built-up areas.  Built-up area 
increased from to 42.94% in 2000 and to 59.31% 
in 2014 (Table 7). The year 2000 has 0.90% of  

thick forest and 23.71% of  light forest showing a 
sharp decrease in vegetal cover in the area. This 
depicts how the process of  urban sprawl has 
affected the land use pattern in the study area 
causing rapid deforestation and environmental 
degradation. During the period between 2000 and 
2014, there was an absolute increase in the built-up 
area by 16.37% while the extent of  the light forest 
reduced significantly. 

Table 7: Land use/land covers change: Trend and magnitude 2000 and 2014

Land  cover 
classes  

Year 2000  Year 2014  Year 2000-2014 changes  

 Ha  %  Ha  %  Absolute  
 Increment (%)  

Relative 
increment 
since 2000 (%)

Built-up
 

5429.53
 

42.94
 
7499.37

 
59.31

 
16.37

 
38.12

 
Bare ground

 
139.38

 
1.10

 
16.47

 
0.13

 
-0.97

 
-88.18

 Thick forest
 

114.04
 

0.90
 

148.05
 

1.17
 
0.27

 
30.00

 Light forest
 

2997.52
 

23.71
 
74.37

 
0.59

 
-23.12

 
-97.51

 Water body
 

3963.66
 

31.35
 
4905.90

 
38.80

 
7.45

 
23.76

 Total 12644.13 100 12644.13 100 Not applicable Not applicable
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Impacts of urban sprawl on the environment
In this study, we have extracted and quantified the 
land use/land cover change and urban sprawl in a 
suburb of  Lagos Metropolis for 1984, 2000 and 
2014 from Landsat TM (Thematic Mappers) and 
Landsat OLI/TIRS (Operational Land 
Imager/Thermal Infrared Sensor) images. 
Urbanization and subsequent urban sprawl is a 
major factor of  land degradation leading to rapid 
losses of  non-urban land uses, especially in the 
urban fringes. Although conversion of  erstwhile 
forested lands into urban land uses may have some 
social and economic benefits, however, adverse 
effects on the natural environment are enormous. 
The effects may be local, regional and global in 
dimension and may include land degradation, 
declining water quality, loss of  biodiversity, loss 
and fragmentation of  the natural resource base 
and climate change (Wickham et al. 2000, Tang et 
al. 2005).  The major impact of  urban sprawl is 
also felt on the productive agricultural lands, 
surface water bodies, changing urban hydrology 
and creating new hydrological environment 
(Alberti et al. 2000, Banzhaf  et al. 2009). Due to 
lack of  prior planning, settlements developing in 
the sprawl areas are devoid of  basic amenities like 
water, electricity and sanitation.  

Haphazard urban development in the study area is 
a major threat to the health, productivity and 
biodiversity of  both aquatic and terrestrial 
ecosystems. The result demonstrates that 
deforestation is a serious environmental problem 
in the study area as it causes destruction of  
habitats that support biodiversity, and affects the 
hydrological cycle and increases soil erosion and 
flooding (Ghebrezgabher, et al . 2016).  
Furthermore, the rapid conversion of  farmland 
and thick forest to urban development reduces the 
amount of  open space and environmental 
amenities for local residents. 

CONCLUSION 
This study demonstrated the use of  remote 
sensing and GIS techniques for the spatio-
temporal analysis of  urban sprawl and land use / 
land cover changes in a suburb of  Lagos 
metropolis, Nigeria. The supervised classification 
approach using the Maximum likelihood 
algorithm was employed and five broad classes of  
land use and land cover classes i.e. built-up, thick 
forest, light forest, bare ground and water body 
were identified and mapped. Analysis of  Landsat 
images of  1984, 2000 and 2014 revealed that land 
use and land cover of  the study area has changed 
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Figure 8: Projection of land uses in the study area by year 2044
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over the study period. The greatest amount of  
change detected in the study area occurred in 
villages close to the Lagos-Ibadan Expressway 
and around settlements close to Lagos. Between 
1984 and 2014, built up area gained 6423.38 
hectares and increased from 8.51% to 59.31%, 
also 8612.09 hectares of  thick forest cover was 
degraded reducing its areal extent to 0.59% from 
67.52%. A post-classification change analysis 
from 1984 to 2014 reveals that thick and light 
forest types were mostly vulnerable to urban 
expansion. 

Changes in land use and land cover of  the area 
were found to be related to urban sprawl due to 
urban iza t ion and popula t ion g rowth .   
Undoubtedly, many changes occurred between 
1984 and 2000 when compared with those of  
2014. Findings from this study have shown that 
the urban expansion largely from Lagos 
metropolis have indeed in the past thirty year 
being sprawling into the nearby rural communities 
due to the uncontrolled and unauthorized 
acquisition and conversion of  lands. The changes 
have affected the morphology, population, 
economic and social activities the area in the past 
thirty years. Urban sprawl in the study area has 
resulted in the loss of  productive agricultural land, 
open green spaces, loss of  surface water bodies 
and depletion of  ground water, solid waste 
disposal problems, water, air, and noise pollution. 
The information derived from the study can be 
useful in formulating effective land use 
management strategies and environmental 
policies and equip urban/environmental planners 
with relevant data that would enable them to 
promptly curtain the adverse effects.  
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