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Abstract: The study assesses the spatio-temporal land use and land cover changes between 1986 and 2000 for
the whole Obio/Akpor Local Government Area of Rivers State, Nigeria covering about 270.86 km2. Landsat
images of 30 m × 30 m resolution of both 1986 and 2000 were used whereby seven land use types were
detected and captured as polygons (shapefiles) in Arcview 3.3 version after the images have been geo-rectified.
The land use types include farmland, built up area, water, sparse vegetation, primary forest, secondary forest
and mangrove. The area in square kilometers of each land use type in each year was calculated and thereafter
the change was determined by subtracting the area of the same land use type in 1986 from 2000 and the
percentage of change is therefore calculated. In addition, the probability of change of twenty years was also
determined from one land use type to another using Markovian Transition Estimator (MTE) from IDRISI
Andes. The study reveals that farmland, mangrove, primary forest and sparse vegetation reduced over time by
45.34, 37.06, 43.06 and 8.09%, respectively while secondary forest, built up area and water increased by 5.88,
74.55 and 3.43%, respectively. It is also projected by MTE that in 2020 farmland has the probability of 0.570
(57%) of changing to secondary forest and 0.154 (15.4%) of changing to built up area. Primary forest has the
probability of 0.186 (18.6%) to change to built up area. It is recommended among others that laws should be
promulgated to prevent unlawful expansion of construction of any form and that the people in the communities
in the study area should be enlightened and educated on the effects of deforestation on the environment.
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INTRODUCTION

Land use change over time is an inevitable
phenomenon occurring globally due to both temporary
and or permanent interest of the inhabitants in a particular
area. The phenomenon could be revealed either in a small
or large scale but the most interesting and fundamental
observation is that change occurs over time in a particular
place. Land-use and land-cover changes are local and
place specific, occurring incrementally in ways that often
escape our attention (De-Sherbinin, 2002).

Humans have been altering land cover since pre-
history through the use of fire to flush out game and, since
the advent of plant and animal domestication, through the
clearance of patches of land for agriculture and livestock
(De-Sherbinin, 2002). In the past two centuries the impact
of human activities on the land has grown enormously,
altering entire landscapes, and ultimately impacting the
earth's nutrient and hydrological cycles as well as climate.
Most major metropolitan cities face the growing problems

of urban sprawl, loss of natural vegetation and open space
and a general decline in wildlife habitat. This problem is
observed when residential and commercial development
replaces undeveloped land around them. Cities have
changed from small, isolated population centers to large,
interconnected economic physical and environmental
features. According to USGS fact sheet 188-99 in 1999,
one hundred years ago, approximately 15% of the world
population was living in urban areas. Today the
percentage is nearly 50%. Urbanization and rapid
population growth cause increasing pressure on the cities
in Nigeria especially in the oil-rich south-south region of
Nigeria in which communities in Obio/Akpor LGA are
inclusive and however Braissoulis (1999) argued that land
use changes such as urbanization tend to radiate out from
existing areas of the same class, and many models take
advantage of this characteristic to make predictions of
future change. 

The results of the pressure are numerous and they
include  intensified  agriculture,  decreasing  amount  of
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forestland, loss of biodiversity, intensified land
degradation and soil erosion (Pellika et al, 2004). Despite
this, the strong interest in land-use and land cover results
from their direct relationship to many of the planet’s
fundamental characteristics and processes, including the
productivity of the land, the diversity of plant and animal
species,  and  the  biochemical  and hydrological cycles.
In  a  nutshell,  land  cover is continually transformed by
land-use changes, suggesting that land use is the cause of
land cover change and the underlying driving forces
remain economic, technological, institutional and
demographic factors  (De Sherbinin, 2002). Land use and
land cover form the basis from which past and present
human interaction and their impacts on natural resources
and the environment can be understood. Land use and
land cover are linked to hydro-climatic fluxes in complex
ways. In addition to being a driver of earth system
processes affecting climate, the carbon cycle and the
ecosystem. Land use and land cover change has a
significant impact on the feedback of hydro-climatic
processes on the surface hydrology (Odunuga and
Oyebande,    2007).   No   wonder   Adeniyi   and
Omojola (1999) in Odunuga and Oyebande (2007) viewed
that an understanding of past land use practices and
current land use and land cover pattern and projections of
future land use and land cover as affected by various
factors which include population size and distribution,
economic development and technology are used to
determine the effects of land use and land cover change
on the earth system. Changes in land use and land cover
are central issues in the study of global environmental
change. These changes have profound regional
implications that can be left during the life span current
generation, while also exhibiting cumulative long-term
global dimensions. GIS and remote sensing are powerful
tool that have been widely used for monitoring and
detection  of  land  use  and land  cover  change
(Anderson et al., 2001; Musaoglu et al., 2002; Tardie and
Congalton, 2002)

The illustrations above are evidence that various
researches have been carried out on land use and land
cover change over time but none was discovered for a
place like Obio/Akpor Local Government Area of Rivers
State in Nigeria. This study however reveals various land
use change between 1986 and 2000 in the study area and
these will therefore assist in quantifying the changes and
the direction of change. However, the result will be a
source of database that can guide urban planners for
decision-making. 

MATERIALS AND METHODS

Study area: The study was carried out for the whole
Obio/Akpor LGA, Rivers State of Nigeria. This area

belongs to the South-south region of Nigeria or otherwise
known as Niger Delta Region. It is located between
latitudes 4º 45!E and 4º60!E and longitudes 6º 50!E and 8º
00!E.  The study area is influenced by urbanization or
urban sprawl whereby smaller communities have merged
together and form megacity. The reason is due to high
influx of people resulting to rapid growth of the
population in the study area.  This in turn is largely due to
the expansion of the oil and allied industries, which have
also attracted many, varied manufacturing industries.  The
population of the city therefore increases on a daily basis.
The present total population size in Obio/Akpor Local
Government Area is 464789 as reported by the population
census in 2006 (National Bureau of Statistics, 2006)
compared to 263017 in 1991. 

The study area enjoys tropical hot monsoon climate
due to its latitudinal position. The tropical monsoon
climate is characterized by heavy rainfall from April to
October ranging from 2000 to 2500 mm with high
temperature all the year round and a relatively constant
high humidity. The relief is generally lowland which has
an average of elevation between 20 and 30m above sea
level. The geology of the area comprises basically of
alluvial sedimentary basin and basement complex. The
vegetation found in this area includes raffia palms, thick
mangrove forest and light rain forest. The soil is usually
sandy or sandy loam underlain by a layer of impervious
pan and is always leached due to the heavy rainfall
experienced in this area. The study area is well drained
with both fresh and salt water. The salt water is caused by
the intrusion of seawater inland, thereby making the water
slightly salty. Due to continuous heavy rainfall and river
flow, the study area experiences severe flooding almost
every year and the effects are extended to biological
resources hence the city was chosen as the study area
(Fig. 1).

This study was conducted in Obiakpor Local
Govertment of Rivers State, Nigeria. Knowledge of both
remote sensing and Geographical Information Systems
(GIS) were used to generate the land use maps of the
period in consideration (1986-2000) and to calculate the
area in square kilometers of each land use type in each
year in order to determine the change and percentage of
change in the total area covered in the land use types. The
images used were Landsat TM of 30m by 30m of 1986
and 2000 acquired from Shell Petroleum Development
Company, Nigeria. It was possible to compare these
images because of the same resolution both possess. The
images were imported to Arcview GIS 3.3 whereby they
were geo-referenced to geographic coordinates using the
same control points because preparing two or more
satellite images for an accurate change-detection
comparison, it is imperative to geometrically rectify the
imagery  (Tardie  and  Congalton,  2002;  Kwarteng  and



Res. J. Environ. Earth Sci., 3(4): 307-313

309

Fig. 1: Map of the study area

Fig. 2: Land use pattern in 1986

Chavez, 1998). This made it possible for the two images
to align and overlay perfectly. The images were enhanced

and smoothened in order to determine the boundaries of
each   land   use   type   using  IMAGE  ANALYST-  an
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Fig: 3: Land use pattern in 2000

Fig. 4: Chart showing the Land Use Change direction between 1986 and 2000, Source: Author’s analysis, 2009

extension in Arcview GIS 3.3 and to reduce error to the
bearest minimum. Supervised classification was done
using sampled training areas. The classification made it
possible  to  capture  each land use type in polygons and
calculations of the areas in square kilometers of each land
use was easily determined. Relational database was
generated for each land use type and all spatial analyses
performed were based on the database. The database was

then queried using QUERY BUILDER in order to find the
spatial location of the each land use type on the map and
to calculate the aerial extent of each land use type. Land
use map of 1986 (Fig. 2) was then overlaid on land use
map of 2000 (Fig. 3) using Boolean Logic of UNION
OPERATION to show how a land use type in 1986 has
changed to another one in 2000. The probability of
change  of  twenty  years  was also determined from one
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Table 1: Table showing the land use change and percentage change between 1986 and 2000
Area (km2) Area (km2) Difference in the Percentage

Land use type in 1986 in 2000 area (km2) change (%)
Farmland 30.06 16.43 - 13.63 45.34
Mangrove 5.10 3.21 - 1.89 37.06
Primary Forest 27.24 15.51 - 11.73 43.06
Secondary Forest 105.32 111.51 6.19 5.88
Built up Area 34.77 60.69 25.92 74.55
Sparse Vegetation 62.54 57.48 - 5.06 8.09
Water 5.83 6.03 0.20 3.43
Author’s analysis, 2009

Table 2: Probability change by 2020 among land use types in the study area
Land use type Farmland Mangrove Primary forest Secondary forest Built up area Sparse vegetation Water
Farmland 0.060 0.000 0.011 0.570 0.154 0.204 0.001
Mangrove 0.000 0.430 0.237 0.036 0.006 0.022 0.269
Primary forest 0.030 0.001 0.317 0.243 0.186 0.213 0.010
Secondary forest 0.055 0.000 0.022 0.537 0.188 0.196 0.003
Built up area 0.061 0.000 0.003 0.121 0.583 0.228 0.003
Sparse vegetation 0.081 0.000 0.006 0.318 0.335 0.260 0.001
Water 0.000 0.100 0.050 0.013 0.021 0.003 0.812
Author’s analysis, 2009

land use type to another using Markovian Transition
Estimator from IDRISI Andes.

RESULTS AND DISCUSSION

Considering the result of the analysis in Table 1, it is
clearly observed that farmland, mangrove, primary forest
and  sparse  vegetation  land use types reduced by 45.34,
37.06, 43.06 and 8.09%, respectively. This is a negative
change with respect to the period of time in consideration.
On the other hand, secondary forest, built up area and
water land use types increased by 5.88, 74.55 and 3.43%,
respectively between 1986 and 2000. This is equally
depicted in Fig. 4.

The Table 2 shows the Markovian’s Transition
Estimator’s analysis whereby it was projected that in
2020, farmland has the probability of 0.570 (57%) of
changing to secondary forest; 0.011(1.1%), 0.154
(15.4%), 0.204(20.4%), and 0.001 (0.1%) of changing to
primary forest, built-up area, sparse vegetation and water
respectively. The analysis also unfolds that primary forest
has the probabilities of 0.186(18.6%) and 0.213(21.3%)
to change to built-up area and sparse vegetation
respectively. However, it is discovered that sparse
vegetation has the probability of 0.335(33.5%) of
changing to built-up area in 2020.

Having seen the result of the analysis, it is discovered
that urbanization has been a driving force towards the rate
at which a particular land use or land cover changes over
time Fabiyi (2002). This is acknowledged in Lambin and
Geist (2006) as they believed that humans are
increasingly being recognized as a dominant force in
global environmental change. Human uses of land usurp
as much as 40% of the net primary productivity of the
earth, and changes in these may alter ecosystem services
locally and globally (Vitousek et al., 1997).  The built up

areas in the study area increases over time in terms of
spatial extent and this in turn constitutes some effects on
other land cover and land use patterns and this invariably
has serious effects on the environment especially air,
water and soil. The quality of these resources is greatly
impaired and subjected to adverse treatment, which
always has negative resultant effects on human beings.
The decrease in the spatial extent of mangrove, primary
forest and sparse vegetation is mainly due human
encroachment into these land use types largely due to
constructions (e.g., houses, roads etc), which later result
in biodiversity loss. This therefore reveals that forest in
general decreases over time suggesting that human
activities continue to reduce the abundance and richness
of plants communities without considering the roles of
forest as carbon sink and the way it also helps in nutrient
cycling, soil formation, precipitation moderation and
forming reserves for biodiversity.

Mangrove ecosystem in particular plays a vital role
in coastal economy by providing natural breeding ground
for many important fish and shellfish varieties. They also
help to reduce the impact of natural disasters in coastal
area. Seeing all this usefulness of mangrove forest, the
better option is to find all means of militating against the
encroachment it is being exposed to. On the other hand,
the expansion being enjoyed by built up area will continue
to affect the environment by releasing some pollutants to
the environment (soil, air and water in particular), thereby
making these resources not to be safe any longer for
adequate use even for the human beings and often leads
to continual loss of biodiversity in the long run. More so,
effects of built up areas is extended to potential flood. The
vulnerability to flood in the study area will therefore
increase because of the increase in the hard surfaces,
which prevent easy percolation of water after rain, and
hence increase in surface runoff is inevitable. This
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contributes more to environmental hazards expected in the
study area if absolute care is not taken to avert it.

The rise in the total area covered by water cannot but
be explained by one of the effects of climate change
which resulted in the increase in water level globally,
hence fractional parts in some land use types in the study
area are claimed by water and therefore the spatial
coverage of water increases within the period under
consideration.

The decrease in the farmland in the study area is an
evidence that the lands meant to be used for farming have
been acquired for building and construction and this is an
indication that food production may decrease over time
and the growing population might be faced with serious
famine. 

CONCLUSION

The study reveals that the land use and land cover in
the study area changed over time whereby some increased
while others reduced in terms of spatial extent. Mangrove,
farmland, sparse vegetation and primary forest were on
the negative side while built up areas, water and
secondary forest continue to increase. However, the trio
of mangrove, sparse vegetation and primary forest require
adequate attention for their sustainability and management
because of  their   diverse   roles  in  protecting  the fragile
ecosystem.  This  has  been  possible with the capability
of GIS.

RECOMMENDATION

Because of the spatio-temporal changes in the land
use and land cover of the study area and its effects on the
biodiversity, the following recommendations should be
adopted for policy makers for better decision-making.

C As human beings generate the causes and experience
the effects of global change processes, there is need
for better understanding of the interaction between
humans and the terrestrial environment. This need
becomes imperative as changes in land use become
more rapid. Thus, Veldkamp and Lambin (2001) is of
the opinion that understanding the driving forces
behind land use changes and developing models to
simulate these changes are essential to predicting the
effects of global change.

C The continual increase of the aerial coverage of built
up area needs to be checked by promulgating a law
of unlawful expansion hence, this would protect the
biodiversity in the study area.

C Adequate continuous monitoring by making use of
satellite remote sensing should be encouraged.

C Forest guards should be employed if they are not yet
on ground but if they exist, more should be employed

and they should be exposed to more training on
protecting the forest.

C The people in the study area should be enlightened or
educated on how to manage and protect the
environment. 
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