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ABSTRACT: The paper employed Remote sensing data in a multi-decadal assessment of vegetal to urban land 

cover transition along Lagos-Ibadan expressway. The forty-year assessment commenced in 1980 and ended in 2020.  
Landsat imageries acquired for the respective periods were subjected to supervised classification. Results reveal 

massive conversion of vegetated areas into built-up areas. The transition became pronounced from the second decade 

with 30,226 and cumulative of 48,455 Hectares of vegetation transforming into built-up area. During the third decade 
(2000 to 2010), additional 44,780 and cumulative of 93,235 Hectares of green area was converted into built-up areas. 

The largest transition was recorded in the last decade (2010 to 2020) during which vegetated area covering 50,827 

Hectares was converted to living or industrial areas giving a cumulative transition of 141,065 in year 2020 Pearson 

moment correlation showed a high negative correlation with a coefficient value of -0.86. Hectares of vegetal areas into 

built-up or bare surfaces. 
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The combination of satellite remote sensing and 

geospatial technics has been very useful in monitoring 

urban sprawl, forest transition and vegetation 

dynamics (Xie et al., 2008; Kumar, 2011; Mensah et 

al., 2019; Lechner et al., 2020). Analysis of satellite 

remote sensing data presents opportunity to 

characterize changes over wide landscape areas due to 

the extent of its coverage, the temporal resolution, 

wide period of acquisition and ease of analysis (Liu 

and Yang, 2015; Roy et al., 2017; Crowley and 

Cardille, 2020). Satellite imageries have been 

available for more than four and a half decades (Tatem 

et al., 2008; Cracknell, 2018) this therefore gives room 

for conducting change analysis that are required in 

vegetal-cover dynamics. The availability of Landsat 

TM imageries since 1975, permits land change 

modeling, periodic assessment and future change 

prediction (Reveshty, 2011; Wulder et al., 2019; 

Tadese et al., 2021).  

 

The creation of the Lagos-Ibadan express way in 1978 

in response to the crucial need to link the seaports to 

other parts of the country, led to opening up of a major 

part of lowland rainforest region in South-west Nigeria 

(Falako, 2017). The construction of this major corridor 

through the jungle of south-western Nigeria, led to 

large scale degradation of its forest over the decades. 

Nguyen, et al., (2020) noted that capital cities will 

continue to absorb population influx from the country 

sides, with concomitant pressures arising from 

increased demand of industrial and residential quarters 

within city core (Lawanson et al., 2017). The 

implication of this for a city like Lagos is increased 

number and sizes of satellite towns around the 

metropolis. Pressures will consequently mount up on 

the green belt regions around the city as well as in the 

neighboring communities. The impressions of these 

pressures appear as changes in vegetation condition 

and alteration of physical landscapes (Gaston et al., 

2013; McGrane et al., 2016). Lasisi et al., (2017) 

clearly pointed out that vegetation in city outskirts are 

the first to be affected in the process of city expansion. 

Meanwhile, vegetation is of critical importance in 

terrestrial ecosystem mechanisms (Yapp et al., 2010). 

Vegetation has important consequences as primary 

producers and habitats for other biotic components of 

the terrestrial ecosystem, and in the goods and services 

provided to mankind and his environment (Smith et 

al., 2011).  

 

Synoptic view of the south-western Nigeria through 

satellite image is considered very important in order to 

show the fragmentation that the once dense vegetation 

has experienced. It is also vital to understand the entire 
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landscape, with the aim of assessing the fraction of the 

lowland rainforest of 1975 that remain. At the moment, 

several portions of the area have become industrialized 

or covered by extensive living quarters. Meanwhile, to 

date, there has been very little effort at assessing the 

land use/land cover changes of the area in the last four 

decades. There is a very urgent need to protect the 

remaining precinct environments as part of the 

conservation plan in the country.   

 

The objectives of the study were therefore to: 

determine the spatial patterns of deforestation and 

urbanization over time with the intention of taking 

stock and forecasting for the remaining vegetation 

along the corridor.  

 

MATERIALS AND METHODS 

Study Area: The study area is described by Latitudes 

6034' to 704' N and Longitudes 3011' to 3048'30'' E and 

is divided diagonally by a 127.6-kilometre dual 

carriage way that connects Lagos with Ibadan city. The 

expressway was commissioned in 1978 and has made 

the entire axis vulnerable to anthropogenic activities. 

The Lagos-Ibadan axis witnessed rapid clearing in the 

last 30 years. At the moment most of the area has been 

opened up as farm, industries, religious camps or 

residential quarters. Pockets of vegetation particularly, 

the riparian fringes are however, still precinct. The 

study area is now a mixture of human dominated 

ecosystem with vegetation which included fresh water 

marshes, farmlands interspersed with disturbed 

rainforest and savanna scrublands. The climate is 

typical of derived Savanah as against the tropical 

rainforest. Temperature ranges between 360Celcius to 

400Celcius. The general land use/land cover of the area 

is presented figure 1. 

 

Data type and data source: Landsat data acquired the 

years 1980, 1990, 2000, 2010 and 2020 were 

downloaded from the USGS website. The 1980 

imagery was acquired using the LandSat 5 while that 

of 1990, 2000 and 2010 imagery were acquired using 

LandSat 7. The imagery for year 2020 was acquired 

using LandSat 8. The reason for the different sensors 

was because of the time and data of the respective data. 

National Oceanic and Atmospheric Administration 

(NOAA), who owns Landsat has had to upgrade the 

sensors at different period in the history of Landsat 

mission. These different sensors were however 

confirmed to be largely compatible with regards to the 

processing and analysis required for the study. 

 
Fig. 1: The study area and the land use and cover types 

 

 

 
Table 1: Secondary data used and their sources 

Data types Description  Sources  

LandSat 5 Multispectral medium  60 meter resolution image (7 bands) https://www.earthexplorer.usgs.gov 
LandSat 7 Multispectral medium  30 meter resolution image (8 bands) https://www.earthexplorer.usgs.gov 

LandSat 8 Multispectral medium  30 meter resolution image (11 bands) https://www.earthexplorer.usgs.gov 

 

 
Fig. 2: False Colour Composite (FCC) of the landsat imageries for the five periods under review 

 

Data processing: False Colour Composite: The 

images which came in multiple bands were stacked to 

produce a false colour composite for each period 

namely: 1980 to 2020. Using the Composite tool from 
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the Image Analysis toolbox, Band 3, 2, 1 was 

combined for the satellite image for 1980 while Band 

4, 3, 2 was combined for the year 1990, 2000 and 2010 

and Band 5, 4, 3 was combined for the year 2020 to get 

a false color (pseudo) image. The outcome of the false 

colour composite the various period are as shown 

below. The progressive increase in built-up areas and 

corresponding decrease in vegetation  

 

Geometric correction: The area of interest was then 

clipped out from the images. The clipped set of images 

were geometrically corrected by registering them in 

Universal Transverse Mercator zone (UTM) 31. 

 

Radiometric correction: A scan line error was present 

in the 2010 LandSat image. So the “Fix LandSat 7 

Scanline error” tool from the LandSat toolbox to fix 

this error.  

 

Image classification: Training Samples for three land 

use/ land cover classes of were created based on visual 

inspection of features physical recognition and. 

Vegetation, Water body and Built-up were picked for 

each year and each image was subject to a supervised 

classification using 5% maximum likelihood to give 

the Land use and Land cover classifications. 

Change detection analysis: The essence of the study 

was to investigate and analyze the changes that have 

occurred over the last decade in the particular segment 

of Lagos-Ibadan express way. Change analysis of 

Raster Calculator function of the ArcGIS spatial map 

Algebra was used to carry change detection analysis 

between year 1980-1990, 1990-2000, 2000-2010, and 

2010-2020 respectively. This calculator subtracts land 

use identified in the lower year from the higher year. 

This helped identify land use that changed over the 

years.   

 

RESULTS AND DISCUSSION 
The interest of the study is in spatio-temporal analysis 

of vegetal cover in comparison with that of the built-

up/bare surface areas, hence, the supervised 

classification was limited to three categories namely: 

vegetation, built-up areas and waterbodies. The land 

use/ land cover classification of the respective images 

acquired for 1980, 1990, 2000, 2010 and 2020 are 

presented in figures 3 (a-e); representing the five 

periods required to provide an overview of the land 

cover changes in four decades. 

 

 
Fig. 3: Land cover types from supervised classification of Landsat imageries for the five periods 

 

Table 2: Relative progression or regression in hectares of the land cover categories in the five periods 
S/N Land use / land cover  categories Hectares per period of assessment 

1980 1990 2000 2010 2020 

1 Built-Up 16352.28 34665.48 47812.05 81776.52 108394.8 

2 Vegetation 337417.2 319412.2 3060177 271324.2 245182.3 

3 Water Body 7375.32 6180.12 7165.8 7883.46 7647.12 

 

The progression or regression in sizes of respective 

land cover types can be observed from one period to 

another. As built up areas were increasing, the 

vegetated areas were reducing while water bodies 
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appeared not to record any significant changes. In table 

2, the area actual area covered by the three land cover 

categories and their size over each of the five decades 

under review is presented.  

 

In 1980, the entire study area was almost green with 

vegetation occupying 337417.2 Hectares (about 93 

percent) of the study area. With the exception of the 

northern part of Lagos city sprawling into the green 

spaces and a few other locations dominated by 

humans, large portions of the area were forested. The 

Lagos-Ibadan corridor was barely 3 years in use in 

1980 and most of the jungle are still precinct and yet 

to be populated by human residence or industries. The 

chart in figure 4 presents these trends in relative 

progression or regression more clearly. Table 3 shows 

the percentage area occupied by the respective land 

cover types in each period from 1980 to 2020. 

 

 
Fig. 4: Bar chart showing relative proportions of land cover types in each period 

 

Table 3: Percentage area occupied by the respective land cover types 

Land cover types 1980 1990 2000 2010 2020 

Water Body 2% 2% 2% 2% 2% 

Vegetation 93% 89% 85% 75% 68% 

Built-up 5% 10% 13% 23% 30% 

 

The urban footprint of built up and bare land area had 

however significantly increased as from 5 percent in 

1980 to 30 percent in 2020. The consequence is that 

considerable amount of vegetation cover had been lost 

to residential and industrial quarters. In year 2010, the 

vegetated areas had begun to shrink considerably in 

size while human dominated environment received 

corresponding increase in size. By 2020, a massive 

change had occurred with regards to urban sprawl and 

loss of land occupied by vegetation cover and 

agriculture. It appears vegetation cover is being 

destroyed to satisfy the demands by the increasing 

population for residential, religious and industrial 

lands. A graph of changes through time elucidates the 

pattern of increase or decrease over the period of 

assessment.  The graph of the above trend is presented 

in figure 5.  

 

The observed trend from table 4 is that of inverse 

relationship between rate of change in area occupied 

by buildings and that occupied by vegetation as shown 

in the graph above. If the trend should continue, a 

simple projection implies that in another two and a half 

decades, there will be an intersection between 

vegetated area and built-up area. Implying that spatial 

coverage of built-up area would be at par with that of 

the vegetal cover.  A Pearson’s correlation analysis of 

the values of built-up areas and vegetated areas in table 

2 revealed a highly positive relationship between the 

dynamics of vegetation and urban growth (built-up 

areas).  

 

𝑟 =  
∑(𝑥𝑖 − ẍ)(𝑦𝑖 − ӯ)

√∑(𝑥𝑖 − ẍ)2∑(𝑦𝑖 − ӯ)2
 

 

Where  𝑟 = correlation coefficient; 𝑥𝑖= values of the 

x-variable in a sample; ẍ = mean of the values of the 

x-variable; 𝑦𝑖= values of the y-variable in a sample; ӯ 

=mean of the values of the y-variable 

 

Using the model above, the coefficient of correlation r 

was - 0.86145; implying very high negative correlation 

between built up areas and vegetated areas. It is 

however difficult to establish a cause and effect 

relationship between vegetal cover loss and gain in 

built-up area as correlation does not necessarily imply 

causality.  DeFries et al. (2010) shows positive 

relationship between forest loss and urban population 

growth. As at 2000, the extent of vegetation including 

areas for agricultural croplands cover was 85% while 

area occupied by built-up land cover type was 23%. 
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Fig. 5 Graph of progression and regression in size of respective land cover types 

 

Change assessment of the land cover along Lagos-

Ibadan express way over 40 years: The overall 

comparison of each LULC class of 1980 and 2020 

shows there has been a marked LULC change around 

the last 40 years. During the period, vegetation cover 

had decreased by 27% of its size in 1980 while built-

up areas have increased by 500% of the original size 

in 1980. Area occupied by water has remain 

unchanged or with insignificant change. Transitional 

changes as presented in figures 3 (a-d) shows that most 

of the vegetated areas (including forests, farmlands 

and wetlands) have been transformed into human 

dominated vicinities. Table 5 presents a transition 

matrix across the four decades. 

 
Table 5: The transition matrix of the three land cover types across the four decades 

 
 

It is clear from the table again that much of the 

vegetation is transforming into religious grounds or 

living and industrial areas. The first decade in the 

assessment, about 18,229 hectares of vegetation was 

changed into built up areas. This transition was higher 

in the second decade with 30,226 and cumulative of 

48,455 Hectares of vegetation transforming into built-

up area. During the third decade (2000 to 2010), 

additional 44,780 and cumulative of 93,235 Hectares 

of green area was converted into built-up areas. The 

largest transition was recorded in the last decade (2010 

to 2020) during which vegetated area covering 50,827 

Hectares was converted to living or industrial areas 

giving a cumulative transition of 141,065 Hectares of 

vegetal areas into built-up or bare surfaces. The spatial 

dimensions of these transitions can be seen in figure 4 

(a-d). The explanation for the observed trend 

particularly from year 2000 can be rooted in two 

premises namely, the commencement of massive land 

clearing for religious activities. Major Pentecostal 

organization commenced opening of camp grounds 

along Lagos –Ibadan express way at the wake of year 

2000. These led to many people working in Lagos 

coming to purchase lands for constructing personal 

buildings particularly when the cost of 

accommodation began to rise within Lagos metropolis. 

The second wage of forest transition to city occurred 

in at the beginning of year 2010, when industrialists 

began to move out of the city to establish factories.  As 

at today, the city of Lagos is sprawling at leapfrog 

manner tenuously connecting with villages and major 

towns like Sagamu in neighboring Ogun State.  
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Fig. 4: Map showing transition of vegetation to built-up areas and Waterbodies into grasslands 

 

Conclusion: Land cover changes over the last 40 years 

have significantly altered vegetation along Lagos-

Ibadan express way. Over 25 percent of the once 

forested lands are currently put to residential, 

commercial, industrial and religious use. Hundreds of 

hectares of forest, marshes, wooded savannah and 

farmlands have been converted to real estates and 

religious camp grounds (Falako, 2017). An inventory 

of the vegetation stock is suggested along the corridor 

to restrict further conversion of more arable lands into 

non-agricultural usage. 
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