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1. Introduction

From the Arctic to the tropics, there remains only few landscapes
on the Earth still in the natural state. As noted by Lambin et al.
(2001), the pace, magnitude and spatial reach of human altera-
tions of the Earth’s land surface are unprecedented. Changes
in land cover (biophysical attributes of the Earth’s surface) and
land use (human purpose or intent applied to these attributes)
are among the most important human ecological footprint
(Lambin et al. 2000, 2003). Due to human developmental activi-
ties, the Earth’s surface has been profoundly altered and this
has significant effects on the natural environment. The effect
is today captured by the observable pattern in the land use and
land cover change. Thus, the land use and land cover pattern
of a region is an outcome of natural and socioeconomic factors
and their utilization in time and space. Land use and land cover
change have become a central component in current strategies
for managing natural resources and monitoring environmental
changes. Land cover is defined as the biophysical cover on the
Earth’s terrestrial surface includes vegetation and man-made
features as well as bare rock, bare soil and inland water surfaces
(Mmom, Fred-Nwagwu 2013).

Land use affects land cover and changes in land cover affect
land use. A change in either, however, is not necessarily the
product of the other. Changes in land cover by land use do not
necessarily imply degradation of the land (Fabiyi 2006; Dami et
al. 2011). However, many shifting land use patterns driven by a
variety of social causes result in land cover changes that affect
biodiversity, water and radiation budgets, trace gas emissions
and other processes that come together to affect climate and bio-
sphere (Kasim 2012). Land cover can be altered by forces other
than anthropogenic. Natural events such as weather, flooding,
fire, climate fluctuations, and ecosystem dynamics may also initi-
ate modifications upon land cover. However, globally, land cover
today is altered principally by direct human use: agriculture and
livestock raising, forest harvesting and management and urban
and suburban construction and development.

It is estimated that human footprint has affected 83% of
the global terrestrial land surface (Sanderson et al. 2002) and
has degraded about 60% of the ecosystems services in the past
50 years (MA 2005). The rates of land use and land cover change,
which had already increased in the past century, accelerated in
the last three decades at an alarming pace (Lambin, Geist 2006).
According to Dami et al. (2011), researchers have reported high
rates of deforestation in developing countries around the world
and have debated their causes and consequences (Blaikie et al.
1994). Since the 1992 Rio summit, the global community has
become increasingly aware of the environment and the need
for sustainable development through a range of practices and
policies, including afforestation, reduced deforestation, increa-
sed environmental monitoring, urban and rural agricultural
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intensification, restoration of degraded landscapes, reduction
of environmental pollution, and payment for environmental
services (Ojo 2001).

This study focuses on Ibadan city region located in southwest
Nigeria. The city comprises 11 Local Government Areas (LGA),
with 5 in the inner city and 6 in the outer areas (Figure 1). Since
the establishment of Ibadan in the 1800s, the city has witnessed
a rapid growth. Developed land increased from only 100 ha
in 1830 to 12 km? in 1931, 30 km? in 1963, 112 km? in 1973,
136 km?2 in 1981, 214 km?2 in 1988, 243 km?2 in 2000 and the pre-
sent urban sprawl is close to 300 km2 (Agbola 2013). Similarly,
in 1856, the population was estimated at 60,000; by 1890, it had
increased to about 200,000; in 1963, it was 625,000, in 1991,
it was 1.8 million and in 2014 it is almost 3 million. Ibadan is
the capital city of Oyo State, Nigeria, that is reputed to be the
most urbanized state in Nigeria after Lagos. Ibadan is a large
sprawling city with no discernable pattern of growth or develop-
ment and this has earned the city such epithets as “the world’s
largest indigenous city”, “the black metropolis” or “the largest
urban village in Africa” (Fabiyi 2006). Ibadan is on altitude of
237.7 metres above the mean sea level. It is a rapidly growing
urban area and it ranked 78% in the urban area evaluation by
the United Nations Human Development Index Report 2004.
Though an indigenous city, it is also the home of many ethnic
groups inside and outside Nigeria. The rapid population growth
accounts for the rapid changes that Ibadan has witnessed to date
(Agbola 2013).

2. Objectives

This study’s objectives are to analyse the spatial and temporal
changes in land use between 1984 and 2013 in Ibadan city
region. It also identifies the socioeconomic aspect of the changed
processes and the driving forces responsible for the change
while highlighting the expected environmental impacts of the
change in time.

3. Methodology

This study relied on remotely sensed data. The use of remotely
sensed data is important in GIS application and remote sens-
ing. This type of data are in various forms such as Thematic
Mapper (TM), Satellite Probatoire d’Observation de la Terre
(SPOT), Radar and Advanced Very High Resolution Radiometer
(AVHRR), and have been used for land use/cover classification
(Adepoju et al. 2006). For the purpose of this study, Thematic
Mapper (TM) obtained from the Global Land Cover Facility
(GLCF) on Earth Science Data Interface and Glovis was used as
evident in Table 1.
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Figure 1 - Ibadan City Region in the Context of Oyo State and Nigeria
Source: International Institute of Tropical Agriculture, Geospatial Unit (2013)

Table 1 - Data Type

Table 2 - Land Use/Cover Classification Scheme

SIN Data Type Date of Production  Path/ Row Source Land Use/Cover Classification Description

1 Landsat Image 1984 191/055 GLCF Built-up Areas that have been populated with permanent residents or

2 Landsat Image 2002 191/055 GLCF covered with scanty grass and exposed rocks, and bare lands

3 Landsat Image 2013 191/055 GLOVIS Vegetation An area of use for agriculture and land covered with mature
trees and other plants growing close together

Sources: GLCF, Glovis 2014 Water Body Areas covered with water such as dams and rivers

Table 3 - Land Cover Change - 1984, 2002, 2013

Source: Authors 2014

Land CoverType Area 1984 (Ha) 1984 (%) Area 2002 (Ha) 2002 (%) Area 2013 (Ha) 2013 (%)
Built-up 13,269.241 11.26 35,054.923 29.75 54,753.150 46.47
Vegetation 103,718.721 88.02 82,480.657 70.00 62,534.830 53.07
Water Body 843.034 0.72 295.415 0.25 543.016 0.46
Total 117,830.996 100.00 117,830.996 100.00 117,830.996 100.00
Source: Derived from Post-Classification Comparison (1984, 2002 and 2013)
Table 4 - Land Use and Land Cover Change: Trend, Rate and Magnitude
Land use/cover types 1984-2002 Change Area Change Area 2002-2013 Change Area Change Area 1984-2013 Change Area Change Area
(Ha) (%) (Ha) (%) (Ha) (%)
Built-up 21,785.682 164.182 19,698.227 56.192 -41,483.900 312.632
Vegetation -21,238.063 -20.477 -19,945.827 -24.182 -41,184.000 -39.707
Water Body -547.619 -64.958 247.601 83.814 -300.020 -35.588

Source: Derived from Post-Classification Comparison (1984, 2002 and 2013)
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A supervised classification technique with maximum like-
lihood classifier was used in generating land use/cover map.
Ibadan metropolis was displayed as bands 4, 3, 2 combinations
and stacked to generate a colour composite image in red, green
and blue (RGB). This was done to allow for proper identifica-
tion of features on the image. The composite image was gener-
ated using stack operation in Erdas Imagine. A subset of the
image covering the study area was thereafter clipped out of the
composite image that was classified. Maximum Likelihood Clas-
sification is the most suitable classifier that works on individual
pixel and groups to a particular land use/cover. Based on a priori
knowledge of the study area for 20 years and aided by a brief
reconnaissance, a classification scheme was developed for the
study area. The classification develops a LU/LC scheme of three
(3) broad categories, namely built-up area, water body and veg-
etation cover as presented in Table 2 and Figures 2, 3 and 4 for
different time regimes.

4. Results and Discussion

Based on the post-classification comparison of the three major
LU/LC scheme identified in Ibadan, Table 3 shows that from
the total area of 117,831 ha, built-up, vegetation and water body
measure 13,269 ha, 103,719 ha, 843 ha, respectively, in 1984,
while in 2002 they were found to be 35,055 ha, 82,481 ha and
295 ha, respectively, with 2013 showing 54,754 ha, 62,535 ha,
and 543 ha, respectively (Figure 5). The result tends to show
that built-up areas (residential, commercial, institutional, public,
industrial areas and recreational spaces) account for more than
46% of the Ibadan area in 2013 with an increase almost twice
the extent of 2002 and almost thrice the 1984 figure.

The drivers for this land use change over the last 29 years
could be attributed to increasing human population, economic
development and rural urban migration and political status of
the city. Anticipated human population increases and continued
economic growth are likely to further increase the exploitation
of land resources while the most dynamic changes have been
in the forest cover decrease and composition and the growth of
urban areas. Areas that were under vegetation cover have been
converted to residential and other buildings and this can be seen
in the loss of area covered by vegetation. The conversion rate of
rural agricultural land to urban use in the region is very fast, and
poses real threat to food production, sustenance and security.

It is important to note that the urban expansion into the city
region did not follow any plan or arrangement. According to
Fabiyi (2006), the emerging urban sprawl is characterized by the
preponderance of informal settlements in the form of octopus
tentacles along the major roads that run to the six rural local
government areas (LGAs) of the city region (Figures 3 and 4).
It is instructive to note that within the 1984 imagery, the rural
LGAs were separated from the urban LGAs by a forest buffer
and vegetation but by 2013, buffer vegetation in 4 of the LGAs
(Akinyele, Lagelu, Egbeda and Ona Ara) has been swallowed by
urban sprawl while buffer in the remaining two LGAs (Ido and
Oluyole) is under serious threat of urban conurbation. As the
majority of the housing stock in the city is supplied by middle-
income homeowners, there is an enormous pressure to use all
the available open spaces in the city and the peripheral areas
for housing and commercial activities. Consequently, due to the
weak institutional capacity to monitor development, especially
at the urban periphery, and the absence of state control of land
use, there is a significant increase in the proliferation of informal
settlements.
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The post-classification comparison of land use/cover classes
in 1984, 2002 and 2013 shows the detail of temporal change as
indicated in Table 4. The built-up areas grew all through the
years under observation with an over 300% increase between
1984 and 2013. The evidence of such spatial growth is perceived
in the conversion of vegetation and water body to built-up areas.
Although there is an increase in water bodies between 2002 and
2013 when compared to 1984 and 2002, this may be due to the
government response to the yearly flooding that has been ravag-
ing the city since 2010.

As stated earlier, the inability of government institutions to
respond to the amorphous development of residential land use
by the urban poor and the rural migrants led to the building of
structures along flood plains and any available space. The impact
of flood in buildings along the flood plains and flood-prone areas
within the city region propelled the government to demolish
illegal building along the drainage channel and to dredge some
of the silted-up channels to increase the carrying capacity of
the rivers’ network within the city region. This response, cou-
pled with an increase in rainfall, influenced by climate change
and climate variability phenomenon, may be the explanation
for the increase in water body from 2002-2013 classification.
The increase in built-up area is also evident in the decrease of
vegetation cover area for the period under study.

The results of spatial observations and analysis reveal the
spatial dynamics of urban land uses in Ibadan metropolis. The
socioeconomic changes in Nigerian cities are manifested as
buildings in the form of physical developments (Fabiyi 2006).
Ibadan, in its formative year, especially during the colonial
period and early independence of Nigeria, is known as a city
with seven hills. Trees were planted on the hills to protect
and nourish water sheds in the city. However, the downturn
of the country’s economy as a result of the oil glut in the late
1970s and early 1980 government concentration of industrial
and developmental infrastructural facilities and services in the
urban centres in line with tenet of growth pole strategy, coupled
with the subsequent introduction of the Structural Adjustment
Programme (SAP) in 1986, triggered rural migration to towns in
search of elusive jobs in the urban areas. Due to the importance
of Ibadan in the hierarchy of cities in Nigeria and its status as a
political and administrative centre from the colonial era till date,
the city became a settlement of choice for migrants across the
length and breadth of Nigeria.

As people are migrating to the city in large numbers, the
vegetation cover is gradually being reduced to accommodate
residential, commercial and other land uses. Today, most of the
forest has been consumed by built-up areas. This has an adverse
effect on the sustainability of the city and its exposure to haz-
ards. Thus, environmental degradation increases the intensity
of hazards and it is often the factor that transforms a hazard
into a disaster. For instance, the recorded flood disasters were
aggravated or even caused by deforestation, which in turn causes
erosion and silt-up river channels. Poverty and vulnerability are
linked to this situation (Martine, Guzman 1999; Pantelic et al.
2005).

The poor are compelled to exploit environmental resources
for survival and thus amplify both the susceptibility and expo-
sure to disasters especially those triggered by floods and land-
slides. The degradation of the urban environment is, therefore,
the result of not only uncontrolled urbanization that swallows
open spaces and agricultural land, interrupts natural drainage,
patterns or denudes hillsides in pursuit of new urban land, but
also of the breakdown in the ability of local populations and
their governments to manage urban growth. This breakdown
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Figure 2 - Land Use/Cover Map - 1984
Source: Authors 2014
3°45'0"E 3°50'0"E 3°55'0"E 4°0'0"E
T T T T
Z
o -
sl
z
4 -
1
Z
o -
el
N
L L L L
3°45'0"E 3°50'0"E 3°55'0"E 4°0'0"E
B it
- Water Body
. 0 2 4 8
Bl \egetation P p— e

Figure 4 - Land Use/Cover Map - 2013
Source: Authors 2014
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is an inevitable consequence of fiscal retrenchment and the
restructuring of the public sector that, in most cases, leaves the
poor sections of the city to fend for themselves as manifested in
unplanned growth observed from the analysis of land use and
land cover change in Ibadan.

5. Conclusion

The land use and land cover change discourse in this study is
centred on the magnitude of change in the Ibadan city region’s
land cover. If the past should be used as a prologue, the situation
will continue unabated due to economic forces and the natural/
organic process of city development which often encourage
rapid urbanization especially in the absence of a well-articulated
city planning and development control. What is clear from the
land use/cover analysis is that the Ibadan region growth and
expansion is amorphous. The city’s urban growth is presently
largely outside the purview of policy-making and it is growing at
a pace that is faster than the city managers and urban planners
can cope with given the resources at their disposal.

There is no active provision to prepare for and accommodate
the urban population growth. As noted by Angel et al. (2005), it
is generally accepted that slowing down or reversing the tide of
urbanization through rural development or population decreas-
ing and dispersing policies is unrealistic and unworkable. In
many developing countries, the planning horizons of politicians
and urban managers are too short to engage in longer-term plan-
ning and preparation for orderly urban expansion. At present,
the government is maintaining an anti-urban-growth attitude
that results in the refusal to plan and prepare for an orderly
urban expansion. Therefore, in order to use land optimally, it is
not only necessary to have adequate information on the existing
land use and land cover, but also the capability to monitor the
dynamics of land use resulting out of both changing demands
of an increasing population and forces of nature acting to shape
the landscape.
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