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   Abstract: 

The paper examined the driving forces underlying land use dynamics in the study area. It also projected the future 

land patterns of rural-urban transformations in the metropolis of Abeokuta, Nigeria. Both primary and secondary data 

collected were analyzed using descriptive statistics and geospatial techniques of GIS and Remote Sensing. The result 

showed farmlands reducing from 8751.21 hectares (19%) percentage of the total land area in 1972 to 7144.32 

hectares (15%) in 1984, and subsequently to 3824.80 (8%) in 2005. Between 1972 and 1984 the population grew 

by 75.16% while settlements increased by 513.21%. Also between 1972 and 2005, the population grew by 206.70 

% and settlements increased by 924.81 %. By projection, in the year 2020, settlements would have increased to 

20586.35 hectares by encroaching on other land use classes most importantly farmlands which will decrease to 

2732.91 hectares from 3824.80 in 2005. The study concluded that there was a consistent transformation from rural 
to urban landscape through unregulated settlement developments.    

                  Résumé: 

L’article examine les éléments moteurs qui commandent la dynamique d'utilisation du sol dans la région étudiée. Il 

fait la projection des changements spatiaux entre l’espace géographique rural et urbain dans la métropole d'Abeokuta 

au Nigeria. Des données primaires et secondaires ont été recueillies et analysées en utilisant la statistique descriptive, 

les techniques du SIG et de télédétection. Les résultats des analyses indiquent une diminution de 19% des terres 

cultivées  en 1972, soit 8751,21 hectares; de 15% en 1984, soit 7144,32 hectares et de 8%  en 2005, soit 3824,80 

hectares. Entre 1972 et 1984 la population a augmenté de 75,16 % tandis que le taux d’occupation du sol a enregistré 

une augmentation de 513,21%. Entre 1972 et 2005, on note une croissance de la population de 206,70% et un taux 

d’occupation du sol de 924,81%. Par projection, au cours de l'année 2020 l’espace urbain occupera 20586,35 

hectares. Il y aura un empiétement sur les autres affectations du sol. La superficie des terres cultivées sera réduite 

à 2732,91 hectares comparativement aux 3824,80 hectares de 2005. L'étude conclut à l’existence d’une 
transformation soutenue de l’espace rural en espace urbain, résultat d’une croissance urbaine anarchique. 
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INTRODUCTION 

According to Kaasik et al., (2011) landscape is a reflection of natural and socio-economic processes and 
that when this socio-economic situations change, it alters land use and leads to changed land use patterns. 
Reflected in the facts that the direction of the land use dynamics globally in the last two decades have been 
in favour of urban land development at the expense of the rural lands; as urbanization has been described 
as a major concern of many of the world regions (United Nations, 2008). It has equally been established 

that more than half of the world population is currently living in an urban environment. Also the urban 
population will double by 2050, and will grow from 3.3 billion in 2007 to 6.4 billion in 2050 (United Nations, 
2008). Ironically these new urban dwellers will concentrate in cities of developing nations (Ginkel, 2010). 
The importance of such increase in urban growth includes the loss of sizeable hectares of rural lands to 
urban development. The disturbing aspect of the issue was that the urban lands are still growing at alarming 
rates more than it was at the beginning of the century.  

The ever-growing cities, their population increase and infrastructural developments together with inherent 

activities in the urban area have led to the conversion of peripheral lands into what has been described as 
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urban-rural fringe or urban-rural continuum (Yaro, 2014). This has reduced the land for cultivation through 
excessive fragmentation and conversion of agricultural lands into non-farm lands. These conversions in the 
rural-urban fringes are a serious detriment on agricultural productivity (Yaro, 2014). For the purpose of 

urban growth, much of the rural lands that should have been dedicated to agricultural use were transformed 
into permanent urban use, such as: road expansions, constructions, settlement growths and 
industrialization expansions.  

At the turn of the century, the unplanned urban expansion has taken a heavy toll on the rural landscape 

with its loss and irreversible conversion. The natural landcover which characterized the rural landscape has 
been replaced by the permanent landcover materials used in the urban areas. This replacement has caused 
the rural land users to cultivate on marginal lands, therefore shifting to the available forest lands which 
will eventually be overrun by urban sprawl. Since agriculture is an important economic activity in many 
parts of the world, especially in developing countries of sub-Saharan Africa and Asia (Naab et al., 2013). 
Nigeria’s farming is the mainstay of a large proportion of the population with over 70% of rural dwellers 
engaged in agricultural activities (Enaruvbe and Ige-Olumide, 2014). However as the cities grow, most 

significantly in the developing world, their functions become diversified as well as their structures becoming 
complex. A city functions which includes commercial, administrative and manufacturing also includes other 
function that are carried out by the city but which are relegated to the background especially in the 

developed countries (Yaro, 2014). Such regulated activities include; exploration of minerals, mining and 
other primary activities carried out in the area, however the focus of this paper is the loss of agricultural 
lands to urban development.  

From the fore-going, the driving forces of landscape change are mobility, industrialization, urbanization 

and globalization and these are all economically and politically driven (Burgi, et.al. 2004). The effects of 
rural land-loss are serious both in the present and in the future; the consequences in the immediate may 
include food security, human health; while in the future the capability and sustainability of Earth. Hence 
with unabated urban growth, most especially in the tropics and the finite land area, the land density shrink 
and it will continue until urgent actions are taken to address the dwindling fortunes of the rural land areas 
and the resultant rapid environmental changes (Adeleke, 2012). The rapid rate of environmental change 

has however attracted the interest of the environmental managers and scientists because of its negative 
implications (Biro et al., 2013; Salemi et al., 2013; Yeshaneh et al., 2013; Zhang and Xu, 2014), which 
include loss of biological diversity, tropical deforestation, soil erosion and degradation, and subsequent 
climate change (Atu et al., 2013; Huang et al., 2013; Ogunowo and Oderinde, 2012). One of the identified 
drivers of such environmental change is the rapid urban growth and development as a result of the 

uncontrolled population growth of the cities in the developing world (Adeleke, 2012). This problem of urban 
lands development has been one major factor of rural lands loss in the tropics and there is need to challenge 

the imbalance occasioned by this one-sided growth in order to prevent the impending catastrophic which 
may include job losses among able bodied young men in the rural area who are engaged in agricultural 
practices and ultimately the irreversible consequences on the climate and by implication on the Earth 
function as the home of man. This paper examined the implications of the intense urban lands development 
and population growth on the dwindling rural lands in Abeokuta metropolis of Southwestern Nigeria as a 
case study in tropical environment.   

THE STUDY AREA 

Abeokuta occupies an area of approximately 100 square kilometers, covering about three Local 
Government Areas of the State (Figure 1) with an estimated population of about 616,473 (NPC, 2011). 
The area lies within the rainforest belt of the tropics, between latitude 075 and 0720 N and longitude 

0317 and 0327 E (Onakomaiya, 2000). The altitude ranges from 120 to 180m above sea level. The 

dominant feature of the area is the Ogun River which flows from north to south draining the city through 
a network of smaller rivers such as Ona-Ibu River in the southeast, the Osun in the east, Yewa in the west 
and Ewekoro and Adiyan Rivers in the southwest (Figure 2) (Oyegoke et al., 2012). Abeokuta enjoys a 
tropical climate with distinct wet and dry seasons, with rainfall ranges from 1016mm to 1270mm (NEAFR, 
2002, NiMet, 2016). It is underlain by both the crystalline basement rocks and the Cretaceous Sedimentary 
formation (Aketoyon et al., 2010). The vegetation of the area comprise of tall evergreen trees; like the 

Swietenia Genus, Ttriplochiton scleroxylon, Diospyros, Lianas, Milicia excelsa, Entandrophragma 
cylindricum and Juglans Genus, with an undergrowth of lians) and other climbing plants which make it 
impossible to venture into. The forest protects the soil from erosion whereby a leave litters provides the 
soil with humus.  

The economic value of the trees is enhanced by their long, straight and branched stems. Although, with 
the damp condition that exists inside the forest, damage by insects, fungi or other parasitic growths are 
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not uncommon. There is a great variety of species of which the merchantable include; the most evergreen 
types such as Melicia excelsa Entandrophragma spp, Khaya invorensis, Piptaderuastrum africanum 
(Solanke, 2014). 

 

                                                       

            

Figure 1: The Study area showing the Local Government areas 

MATERIALS AND METHODS 

The landscape analysis was based on both primary and secondary data sources.  The primary data sources 
include geometric coordinates established with the aid of Global Positioning System (GPS). A total of 650 
questionnaires based on the projected population in 2011 were administered to the respondents in order 
to obtain data on the socio-economic implications of land use dynamics as it affects the rural landscape in 
the study area. Secondary data on land use pattern was obtained on decoded topographic map from 1962 

of Abeokuta on scale of 1:50,000 coupled with three Multi-date Satellite Imageries (Landsat 1972, Landsat 

TM 1984 and Landsat ETM 2005). The study periods were first divided into three periods of sixteen years 
duration with an imagery selected for each interval to observe changes among various land uses within the 
period. Stratified sampling and simple random sampling procedures were adopted in line with the traditional 
divisions of Egba quarters as follows; Egba, Owu, Egba Oke-Ona, Gbagura and Ibara, of Abeokuta 
(Adenekan, 2000). Streets within the strata were selected randomly for the distribution and administration 
of the questionnaires. The 1962 Topographic map of the area was processed and transformed into a GIS 

environment to generate the landcover patterns of the study area. Subsequent maps of the study area 
were created from the satellite images of Abeokuta region using visual image interpretation technique. On 
each of the subsequent maps created from Landsat imageries of 1972, 1984 and 2005, colour separation 
and colour composite operations were performed. These images were enhanced and filtered using linear 
contrast enhancement and high frequency filter techniques respectively. The images were geo-referenced 
and a supervised image classification operation was carried out on them. The operations were combined 

with ground truthing of the study area. From the classified images land use patterns were identified and 
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digitized. The operation created eight classes of land uses which were arranged in layers as follows; light 
forest, forested wetlands, non-forested wetlands, shrubs, farmlands, settlements, bare ground / rock 
outcrops. Overlay operations were subsequently carried out to obtain and detect changes among the 

imageries used; and linear regression of the variables obtained from the area coverage for each year. 
Abeokuta metropolis was outlined on the 1962 Topographic map, and on the satellite imageries to show 
the extent of its spatial growth on the rural lands during the study periods. The 1972, 1984 and 2005 
population figures were estimated using the recommended 2.86% growth rate from the 1991 and 2006 

census figures of the area (NPC 2007). The status of land use classes and the projected population for the 
year 2020 was obtained in order to observe the future status of the land use (MDG, 2007). The socio–
economic implication of change was evaluated through the analysis of the questionnaires and dynamics of 
land use values and population between 1972 and 2005. 

RESULTS AND DISCUSSION 

Table 1 illustrates the prevailing situation in 1972 with settlement lands taken up the smallest area of 
1253.12 hectares (2.66%) and farmlands 8751.21 hectares (18.66%). The highest area was at the instance 

of non-forested wetlands with total coverage of 10906.08 hectares (23.18%) and forested wetlands 
covered 6480.61 (13.77%). All these statistics depicted a rural setting with lower population of 172,090 

(refer to Table 7) who were predominantly local farmers. As the years progressed, specifically in the years 
1984 and 2005, the population increased from 301,440 to 527,803 respectively, there was a corresponding 
decrease in the farmlands and other forest-related land uses. And there was a consistent rise in the 
settlement lands since more people represented the demand for more households (Figures: 3, 4 and 5). 
This confirmed the opinion expressed by Harcourt (1992) in Kenya that an increase in the number of the 

people caused deforestation. However in 1984, there was a sharp deviation from what was obtained in 
1972. This period (1976-1991) was the time Abeokuta assumed the status of state capital. In order to 
cater for the influx of people, the period witnessed a sharp increase in the area of lands taken up by 
settlement lands from 1253.12 hectares of 1972 (2.663%) to 7684.27 hectares in 1984 (16.33%). In the 
same view there is a proportional increased in the number of people from 172,090 in 1972 to 301,330 
people in 1984. This was corroborated by Glin’s (1998) work on the emerging trends of increasing 

encroachment of settlements related land uses on agricultural and natural land areas, and the detrimental 
consequences, among other things population related generation of pollution, through massive 
deforestation.  

The increase in lands taken up by settlements continued into 2005, with 12,842.11 hectares (27.29%), of 
the total land area; a substantial increase from 7684.27 hectares occupied in the year 1984. This implied 
more households were being erected and lands occupied by other land cover were being encroached onto. 
Mostly affected were the farmlands which had their land coverage reduced from 7144.32 hectares in 1984 

to 3824.80 hectares in 2005. Other land uses were not exempted in the encroachment by the settlement 
development due to rapid urbanization that was taking place (Table 1). This, according to Fritts (2005), 
highlighted the costs imposed on the society and environment as a whole by urbanization which included 
loss of wetlands that provided flood control and waste water renovation, ecosystem destruction and loss 
of agricultural lands. 
 

 
                                       Source: Image Classification Analysis 

          Table 1: Areal Coverage of the Land Use/Land Cover Classes between 1972 and 2005 
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Figure 2: Land Cover Map of Abeokuta in 1972 

 

 

Figure 3: Land Cover Map of Abeokuta in 1984 
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Figure 4: Land Cover Map of Abeokuta in 2005 

 

Figure 5: Projected Landcover map of the Study Area 2020 
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Table 2 confirmed the changes in land use and growths of settlement lands at the expense of other land 
use types between the years 1972 and 2005 as deduced from the result of the imagery classifications in 
Table 1. The response to the survey showed that 300 (47%) of respondents affirmed that major changes 

in land use in the metropolis in the last thirty years was a heavy conversion of farmlands to settlement 
developments.  According to Abebe, 2013 rapid urban growth and development in 2013 has been noted as 
an important driver of environmental change resulting from population growth, especially in developing 
countries. This has been associated with several environmental, social and economic consequences, 

including climate change, depletion of agricultural resources and deforestation (Enaruvbe and Ige-Olumide, 
2014). Related to this, 190 (29%) of the respondents also agreed that it was deliberate relocation of 
farming and other primary activities to the outskirt of the metropolis. Caused by the exigencies of other 
land use categories in the metropolis most especially settlement. Also 85 (13%) agreed that it was rock 
quarrying, mining and wastelands reclamation and developments that constituted the major land use shift, 
while 75 (11%) agreed it was indiscriminate forest removal. By and large, the result of the questionnaires 
survey confirmed the fact that land uses were changing, as expressed by the findings of the imageries 

classification in Table 1. The import of all these according to Anene (2008)  was that farmlands are absorbed 
into urban built-up areas at a yearly rate of 1.6 hectares per 1000 people in his study of urban-rural 
encroachment farmlands in England and Wales. Fellmeth (1973) recognized the loss of rural lands that 
once developed cannot easily be converted back to agricultural uses. 

 

Land use Change Frequency Percentage % 

Conversion of Farmlands  to Settlement lands 300 46 

Indiscriminate Forest removal 75 12 

Rock Outcrops Quarrying/Mining 85 13 

Deliberate relocation of Farming to the Outskirt 190 29 

Total 650 100 

              Source: Author Fieldwork, 2011 

             Table 2; Major Land use Changes in the last 30 Years in the Metropolis 

Table 3 revealed manners of land use changes to be expected in the year 2020. This is given the prevailing 
conditions in the metropolis. As it was the case with the previous years, there was a tendency that the rate 

of urbanization that is ongoing in the metropolis will not be abated. According to the table by the year 
2020, the settlements would have increased to 20586.35 hectares; non-forested wetlands encroached into 
and therefore will decrease to 7137.96 hectares, farmlands will decrease to 2732.91 hectares from 3824.80 
of 2005 (See Figure 6). This was noted by Fritts (2005) that the cost implications to the society and the 
environment as a whole by urbanization, included loss of wetlands that provide flood control and 
wastewater renovation, ecosystem destruction and loss of agricultural lands. The current spate of urban 

flooding and acute water shortage in Abeokuta and many other urban centers are a physical manifestation 
of the cost implication expressed by Fritts (2005). 

 

          Source: Image Classification Analysis 

          Table 3: Projected Land use / Landcover values for the Study Area in 2020 from 2005   

Table 4 showed how respondents would use a piece of land if they were to acquire one in the future. The 
outcome revealed that 386 (60%) of the respondents interviewed would put these lands to settlements 
use. However 119 (18%) opted to use lands for farming, 59 (9%) for plantation / orchard and 86 (13%) 
for fish pond (waterbody). The outcomes above agreed with the findings of the projected land use / 
landcover value for the study area in 2020 (Table 3).  At such a rate, as expressed by the respondents, it 

is likely that the lands that will be devoted to settlements in the year 2020 may even be more than 
20,586.35 hectares, at the detriment of other land use categories; most importantly agricultural lands. 

 Settlements Non- 

Forested 

Wetlands 

Farmland

s 

Forested 

Wetlands 

Shrub Bare 

Surface 

Light 

Forest 

Water 

Body 

2005 12842.11 7888.13 3824.80 4164.42 5953.66 2239.66 2065.87 8071.21 

2020 20586.35 7137.96 2732.91 3650.08 9156.11 947.90 1512.99 8718.99 
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Land use Frequency Percentage 

Settlements 386 60 

Farm lands 119 18 

Plantation/Orchards 59 09 

Fish pond/Waterbody 86 13 

Total 650 100 

            Source: Authors Fieldwork2011  

           Table 4; Future Direction of Land use / Landcover Changes in Abeokuta 

Table 5 shows the prevailing land use types in the metropolis before settlement encroachment. According 
to the outcome of the interview conducted approximately 400 (61%) of the respondents confirmed that 
most of the areas in the metropolis now covered with settlements, were until now farmlands,  150 (23%) 
respondents attributed it to forested / plantation land use, and 50 (8%) to rock outcrops / wasteland use 
and waterbody / water-logged respectively. These types of land uses depicted in the analysis above 

indicated an agrarian society with the affirmation that those lands now covered with buildings were formerly 

used for agriculture-related purposes most especially farming and probably other primary activities. 

 

Land use Types Frequency Percentage (%) 

Farmlands 400 61 

Quarry/Rock outcrops 50 08 

Forest/Plantation 150 23 

Water logged/Body 50 08 

Total 650 100 

   Source: Authors Fieldwork 2011 

  Table 5 Prevailing Land use types before Settlements Encroachment 

 

Table 6 confirmed the dominating nature of the settlement lands encroachment on the other forms of land 
use as shown by the outcomes of the image classification in Table 1. It revealed the settlement lands as 
the highest single land use type of all time during the period under consideration with the exemption of 
the period before 1972. Complementing the result of the image classification, 429 (66%), of the 

respondents affirmed that settlement lands developments was the largest land use type in the metropolis, 
causing the observed changes in the land uses in the area.  This was followed far behind by farmlands with 
119 (18%) of the respondents agreed that farmlands are the second land use covering after settlement 
developments in the area. In reducing order 71 (11%), out of the 650 interviewed agreed it was quarry 
lands that constituted the major land covering in the year 2011. The reason for this assertion may not be 
farfetched, since there are many quarry sites, in Abeokuta even now. Still in the same order 5% (31 people) 
of the respondents affirmed waterbody was the major land covering of the metropolis in the year. In 

essence from the statistic so far, it is very clear that even in the recent past, settlement land development 
is still the major land use class in the metropolis that had taken advantage of other land uses directly 
related with the population growth (Table 7). 

 

Land use Types Frequency Percentage 

Settlements Developments 429 66 

Agricultural/Farm Lands 119 18 

Water Body 31 05 

Quarry/Mine Lands 71 11 

Total 650 100 

             Source: Authors Fieldwork 2011 

             Table 6: Land use constituting the largest covering in the Year 2011 
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Population has always been one important factor in land use dynamics. An attempt was therefore made to 
single it out as a major cause of changes (Table 7). It was observed that as the population was growing it 
caused instability among various uses to which lands were put. For instance, in 1972 with a population of 

Abeokuta of only 172,090 residents, only 1253.12 hectares of land was all that was required to meet the 
settlement needs of the people, of which 8751.21 hectares was for farming, an arrangement which typified 
an agrarian community. In 1984, when the population increased from 172,090 to 301,440, it triggered an 
increase in the settlement lands from 1253.12 hectares in 1972 to 7684.27 hectares, while farmlands 

decreased continually. It is evident from Table 7 that the population kept increasing into the year 2005, 
with 527,802 people while the settlement lands increased to 12,842.11 hectares, whereas it was 7,684.27 
hectares in year 1984. Other land use types were also affected either with increase or decrease in their 
coverage as revealed in Table 7. All the forest related coverage reduced from their previous extent of 1984 
in the year 2005. As a result of human occupation, even farmlands were reduced from 7,144.32 hectares 
in 1984 to 3,824.80 hectares in 2005. Urban population growth has resulted in an increased pressure on 
land for housing and its related services (Devas and Rakodi, 1993). 

 

Year Population/1000 (%)change Settlements/ha  (%)change Farmlands % change 

1972 172,090 _ 1253.12 _ 8751.21 - 

1984 301440 75.16 7684.27 513.21 7144.32 -18.36 

2005 527,802 75.09 12842.11 67.12 3824.80 -46.46 

          Source: Estimated from 1991 and 2006 population figures and image classification 

          Table 7: Population / settlements and farmlands growth of Abeokuta in 1972, 1984 and 2005 

The results of the questionnaire surveys on the factors / forces responsible for the observed land use 
changes confirmed population increase as a major factor (Table 8). It was revealed that 381 (58%) of the 
respondents agreed that population increase and the need to accommodate the population was the main 
force responsible for the land use changes in the area. However, 151 (24%) respondents noted that 
increase in economic activities were responsible for the changes still as a result of growth in population. 

Furthermore, 59 (9%) of the respondents agreed it was deliberate relocation of farming and other primary 
activities to the fringes, while another 9% equally agreed  it was the creation of state and the assumption 
of state capital status by Abeokuta. It is evident that the major force responsible for the changes was 
population growth, which in collaboration with increase in settlement needs has resulted in subsequent loss 
of rural lands. This point was reasserted by the outcome of the remote sensing image classifications, and 
the various scholarly assertions over the years (Alig, et al., 2004; Burgi, et. al., 2004; Adeleke, 2012). 

 
 

             

 

 

 

 

 

                Source: Authors Fieldwork 2011 

     Table 8: Factors / Forces Responsible for the Land use Changes 

CONCLUSION  

This study describes land use dynamics and rural landscape transformations in southwestern Nigeria 
between 1972 and 2005. Landscape metrics has been analyzed to show the driving force of landscape 
transformation and showed the influence of unabated population growth in extending urban development 
on the surrounding rural lands. Through the adoption of the instruments such as geographic information 

system, questionnaire survey and population data analyses in contemporary tropical environments, the 
study further revealed the state of affairs in the study area in particular and typical tropical environment 
in general.  

Forces of Change Frequency Percentage 

Population Increase and Settlement needs 381 58 

Relocation of Farmlands to the Outskirt 59 09 

Creation of State and assumption of Capital Status 59 09 

Increase Economic Activities in the Town Centre 151 24 

Total 650 100 
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It thus served a dual purpose of contributing to study of urban growth in the tropics by providing valuable 
information on the nature of land transformation. The change detection information by remote sensing on 
land cover and land use would help the effort of saving land resources of the area through proper planning 

and management.  Results of the study indicate significant changes in land transformation and threatening 
the rural landscape of the study area. It was observed that the population pressure in the study area has 
led to more expansion of settlement development where the rural landscape has depleted and area under 
settlement has increased. The change in rural landscape transformation is due to human induced practices 

and unsound rural land management. It should therefore, be stated categorically that the implementation 
of study such as this cannot be over emphasized in the face of the growing rate of urbanization in the 
tropical environment. This became necessary if tropical environment is determined to prevent the 
impending effects of unregulated population and rural landscape loss. 
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