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1. Introduction

Urbanization is the process of evolution of urban set-
tlements. The increase in the population of the people that
live in cities can give rise to urban expansion. This usual-
ly is as a result of the net movement of people from rural
to urban areas or natural increase (the excess of birth over
death). The movement of people from rural to urban areas
in search of better livelihood can lead to the expansion
of urban areas and an increase in social and economic
activities. Urban growth is indicated by an increase in the
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This study assessed the impact of urbanization on agricultural land in
Makurdi local government area of Benue State. The data collected were
population figures and land use for three Epoch (1997, 2007 and 2017).
The satellite images were sourced from the National Center for Remote
Sensing and Geographic Information System, Jos. In the analysis, cross
change detection analysis and overlay analysis using ArcGIS 9.0 was
performed to detect where land-use change has occurred and which type of
land use agricultural land has transformed too. The GIS analysis revealed
that there is an increase in settlement and a decrease in Agricultural land
from 1997 — 2017. It also revealed that 99.51ha of agricultural land use has
been converted to settlement between 1997 and 2017. The results reveal
that urbanization has significant effects on Agricultural Land in the study
area and these effects include; decreasing agricultural land, decreasing
agricultural activities and decrease in farm size. If the growth in the
population of Makurdi LGA continues unchecked, agricultural land will
be significantly depleted in the future. The study recommended that there
should be effective law and policy to control population growth sustainably
to minimize the negative impact of urbanization in the study area. Also,
urban agriculture should be encouraged to sustain the food supply in urban
areas.

population of people living in these areas. However, the
definition of what qualifies as an urban centre differs from
one country to another depending on the criteria used. Ur-
banization is not a new phenomenon: since around 5000
B.C., it has been happening """ Over the years, the degree
of urbanisation, calculated by the proportion of the urban
population, has increased . The urban population, espe-
cially in developing countries, has increased more rapidly
than the rural population worldwide "',

There are three major concerns over the continuing

farmland loss due to urbanization ™. First, the diversion
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of the most fertile agricultural land to urban development
decreases agricultural productivity, thus decreasing short-
term food supplies and endangering food production in
the long term. Second, farmland shortage in rural areas
reduces services and the quality of life. Third, the loss
of farmland will have a negative impact on the usage of
farmland. On the urban periphery, land-use disputes are
likely to be more serious as urban growth rises. The role
of agriculture and urbanization, however, has always been
at the centre of the debate on sustainable patterns of land
use in a modern economy.

Urbanization is one of the anthropogenic activities that
impact on land use/land cover. The urban environment in
which human beings live is a sign of human society and is
an important location for the economic and social activi-
ties of human beings. Urbanization is a big feature of the
modern lives of humans. For a city, to estimate the level
of economic, social, science and technological growth, the
level of urbanization can be used. In the meantime, mon-
itoring the level of management and organisation of the
city is very relevant. As a consequence of these changes
in the effect of the urban environment on the natural land-
scape, the morphology of the river, the drainage system
and the land use/land cover of the area, the frequency of
water hazards has increased ). While for thousands of
years, human beings have been modifying land to acquire
food, shelter and other life essentials, the current rates,
scale and severity of such modifications are much great-
er than ever in history. This has caused unprecedented
changes at local and regional levels in the biodiversity and
environmental processes.

The impact is that there is high demand on the natural
resources available and the struggle for them. Land is the
most significant natural resource on which all operations
are based. Unlike geology, land use is seasonally dynamic
and is actually more evolving. Demand for limited land
resources for agriculture, forestry, pasture, urban and
industrial land use is growing with the rise in population
and human activity.

Cities and towns in Nigeria are commonly noted to
be rising quite rapidly. The national average rate of ur-
ban growth is about 10% per year '*”. Nigerian cities are
growing faster at the height of their growth than their
European counterparts *'. Increasing demand for land or
housing and other urban uses means rapid urban growth.
The growth in population and the subsequent urbanization
in the country is responsible for increased demand for
land that has resulted in land use changes. Among other
factors, land-use shifts have arisen at the detriment of ag-
ricultural activities.

Over 70% of the population in Benue is engaged in ag-
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riculture as a major source of income for the population.
Therefore, depriving the people engaged in agricultural
activities of land brings with it an increase in the rate
of unemployment. For rural and peri-urban farmers, the
combined effects of succession and dominance factors
have made land increasingly scarce in rural and peri-urban
areas. Rapid urbanization has adversely affected devel-
opment efforts in many cities. One of these is changes in
land use subsequently leading to decreased agricultural
land in favour of the provision of residential accommo-
dation in most urban settlements. This is reflected in the
form of dormitory and satellite towns that are being de-
veloped in the urban peripheries which were agricultural
lands. The main challenge of the urbanization process is
the rapid conversion to urban land use (mostly residential
construction) of a significant amount of prime agricultural
land on the urban periphery. The result is that prime agri-
cultural land is inaccessible. Low agricultural productivi-
ty, low living standards and food insecurity are a result of
this.

Urbanization in Makurdi has resulted in significant
arable land loss, habitat destruction, as well as social and
environmental changes to the urban population. The cur-
rent urbanization process in Makurdi is an example of a
process that not only requires significant attention as a
foundation for societal transformation but also for sustain-
able development . As cities grow and expand, economic
growth and development are expected to advance and act
as a catalyst for social development and reform not only
of urban areas but of the wider rural hinterland served by
the urbanized region """, However, as in Makurdi, this
has not been the case. Instead, the city has experienced in-
creased and sustained urban poverty through its increased
urbanization; poor environmental sanitation, food crises /
shortages, housing, transport and pollution issues. In addi-
tion, areas of recent urban growth and urban-poor settle-
ments are the most vulnerable to these challenges.

Agricultural land use may be referred to as how land
and its resources are employed for agricultural purpose/
development. Land use is very dynamic and has to be
monitored at regular intervals to achieve sustainable envi-
ronmental and agricultural development. The population
is a very important factor or agent of change in land use
in an area. For instance, as population increases in an
area, there is a proportional increase in the expansion of
settlements, commercial and industrial activities, thus
stimulating conversion of cropland and forest land to set-
tlement as it is the case in Makurdi LGA of Benue State.
The importance of agriculture to the people of Benue
State in general and the people of Makurdi LGA of Benue
State, in particular, cannot be overemphasized. However,
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in recent times it does seem like agricultural activities and
agricultural land use in the area are on the decrease due
to the increase in population and urban growth. Despite
the threat pose on food security by urbanization in Benue
State in general and Makurdi Metropolis and its environs
in particular, it is noteworthy that there seems to be little
or no systematic and general knowledge about how differ-
ent rates and levels of urbanization affect agricultural land
use in the area and its environs. More so, the relationship
between urbanization and agricultural land use in the area
seems to have received a limited empirical assessment,
particularly in the context of developing countries. It is
against these backdrops that this study seeks to evaluate
the impact of urbanization on agricultural land use in
Makurdi LGA of Benue State and suggest ways of sus-
tainable agriculture in the area.

2. Materials and Method

2.1 Study Area

Makurdi Local Government Area lies between lat. 70
001 N and 70 451 N and long 80 001 and 80 321 E in the
northeastern part of Benue State (Figure 1). It is situated
within a physiographic zone called the Benue trough with
a mean elevation of 92 meters above sea level. Makurdi
is bounded by Gwer West Local Government Area to the
west, Gwer East Local Government Area to the south,
Guma to the North East and Doma to the North West. Po-
litically, it falls within the Middle Belt region of Nigeria
and has a radius of 16 kilometres from its centre. It is the
capital of Benue State and headquarters of Makurdi Local
Government Area. It serves as a major link between the
Northern and Southern parts of Nigeria. The town has
several drainage channels. These channels include river
Benue, which bisects the town into South and north banks,
and its tributaries including Urudu, Demepe, Kereke and
Mu and the smaller ones include Idye and Kpege.

According to 1991 and 2006 censuses, the popula-
tion of Makurdi was 239, 889 and 297 398. Projected
at the growth rate of 0.03%, [Pt= 239,889 (14+0.03)26 =
517,342], Makurdi LGA has a total population of 517,342
persons including male and female in 2017. Makudi has
a fast-growing population with a population density of
323 persons per square kilometre, about 8.14% of this
entire population represent the population of the state "'
The 2006 figure was 297 398 including male and female.
The male figure was 157, 295 while that of females was
140,103 respectively. The population is made up of the
Tiv speaking population as the majority, followed by the
Idoma and Igede speaking population with other ethnic
groups that are relatively few.
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Figure 1. Map of Makurdi Local Government Area

Source: Ministry of Lands and Survey, Makurdi

Although the settlement pattern is a well-planned settle-
ment with street layouts and plots, however, the settlement
keeps expanding due to urban growth, while agricultural
land keeps shrinking proportionally. The settlement pattern
in Makurdi is described as a nucleated type within the urban
districts such as high-level, Wadata, Wurukum, Low—level,
Kanshio, North bank, Madikpo, new government reserved
area (new GRA), Federal housing and Logo ""* while places
at the periphery can be seen as dispersed such as Agan, Fiidi,
Mbalagh and Bar ward.

The dominant Land use in Makurdi and its environs
are settlement, agriculture, industrial, commercial and
infrastructure development among others. Small and large
scale industries abound, tourism and recreational areas,
telecommunication and transportation. Many secondary
schools and primary schools are also found in the area. In
terms of higher education, there are two major universi-
ties, namely; the Benue State University (BSU) and the
Federal University of Agriculture (FUAM).

2.2 Method

Assessing the impact of Urbanization on Agricultural
Land in Makurdi LGA of Benue State requires informa-
tion on the land use and land cover type for at least two
decades. In addition to this, views and observations of
the inhabitants are also required. Therefore, the required
data for this study include: land use and landcover attri-
bute from the satellite image of the study area for three
Epoch (1997, 2007 and 2017) were generated. These im-
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ages were sourced from the National Center for Remote
Sensing and Geographic Information System in Jos, Pla-
teau State. Size of agricultural land, population growth,
economic growth, the standard of living, environmental
pressure, and industrialization were collected. Also, other
variables such as agricultural intensification, population
figure for 1997 - 2017 from the National Population Com-
mission (NPC).

The population for this study comprises of the entire
inhabitant of the study area. The population of the study
area was projected to 517,342 people in 2017 using an
annual growth rate of 0.03%. Areas of interest will be;
Nyiman and its environs, New GRA and its environs,
Welfare quarters and its environs, Naka Road (industrial
layout) and its environs, and owner’s occupier (interna-
tional market areas) and its environs among others. These
areas are of interest because observation has shown that
rapid expansion of settlements and industrial activities in
recent time in these areas may not be unconnected with
urban growth.

The Landsat imagery was processed using “image clas-
sification”, change detection” and ‘“change analysis”. In
the GIS analysis, cross-analysis change detection result
and overlay analysis were performed using ArcGIS 9.0 to
detect “where another land-use change has occurred and
which type of land use has agricultural land use trans-
formed into.

3. Results and Discussion

3.1 Rate of Urbanization in Makurdi LGA of
Benue State

Population trend in the study area between 1997 and
2007, and 2017 and a forecast from 2017 to 2027 were
also analyzed. The trend of population growth in the study
area between 1997 and 2007, 2007 and 2017 and what it
will be between 2017 and 2027 is presented in Table 1.

Table 1 shows that Makurdi had a total population
of 286,440 in 1997, a total of 384,951 people in 2007

and 517,342 people in 2017 and it is estimated to reach
695,264 in 2027 (see Figure 2). The table also reveals the
percentage of change (increase) in the population of the
study area between 1997 and 2007, 2007 and 2017 and a
forecast from 2017 to 2027. It is observed that there is an
increase of 34.39% in a population of Makurdi between
1997 and 2007 and there is an increase of 45.21% in pop-
ulation between 2007 and 2017. Similarly, the forecast be-
tween 2017 and 2027 shows an increase of 62.11%. It can
be inferred that there is a steady increase in population
in the study area between 1997 and 2007, 2007 and 2017
and the increase will rise higher between 2017 and 2027.
This implies that the population of Makurdi increased by
80% within 20 years. All things being equal, will increase
by 142% in 30 years.

For example, these results support the opinion of some
early "*'¥. Olima ""” was of the opinion that the rate of
population growth in both urban and rural areas is not
proportional to the amount of land supply. With increasing
population growth, the land is fixed in nature and so does
not increase. Urban expansion affects the surrounding ar-
eas (i.e. the suburbs) by altering the natural resource base
and converting the cover of agricultural land to new uses,
thus challenging the environment and livelihoods of the
inhabitants. The unprecedented urbanization rate and the
sprawling development trend have resulted in the rapid
disappearance and/or complete alteration in peri-urban ar-
eas of fertile agricultural lands. Between 1990 and 2020,
it was projected that approximately 14 million hectares
of land (approx. 475,000 ha/yr.) will be transformed into
different land use/development in developing countries "\
Approximately 400,000 hectares of vegetative land cover
has been lost "', with more projected to be lost in most
urban settlements due to various physical development
projects "'®'>*%This loss may be attributed to dormitory
and satellite cities ", which contribute to the external ex-
pansion of built-up areas into green areas primarily used

for agriculture outside visible and invisible city boundar-
ieS [22,23,24]

Table 1. Population Trend between 1997 and 2027 in Makurdi

Population
Changes between Changes between Forecast Changes between
1997 and 2007 2007 and 2017 2017 and 2027
1997 2007 2017 2027 (forecast)
286,440 384,951 517,342 695,264 Pop change (%) Pop change (%) Pop change (%)
98,511 34.39 138,391 4521 177,922 62.11

Source: National Population Commission (NPC, 2006)
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3.2 Land Use/Land Cover Change in Study Area

The changes in land cover/land use between 1997 and
2007 are presented in Table 2. The data show the total area
covered by each feature in hectares and their respective
proportions in 1997 and 2007. The Table also reveals the
percentage change of land cover types that occurs in the
area between 1997 and 2007. A negative change indicates
loss of land cover/land use type.

Table 2. Changes in Land cover/land use pattern between

1997 and 2007 in Makurdi
Total Area(Ha) Total Area (%)
Change
Features
(%)
1997 2007 1997 2007
Forest 36.43 13.98 441 1.69 -2.72
Agricultural Land  163.88 233.23 19.86  28.27 8.41
Grassland 541.11 460.82 65.58 5585 -9.73
Bareland 2.28 4.50 0.2 0.54 0.34
Settlement 48.86 79.19 5.92 9.59 3.67
Water body 33.52 33.28 4.06 4.03 -0.03

Source: GIS Analysis, 2019

The data revealed that forest, grassland and water body
have negative changes of -2.72%, -9.73% and -0.03%
between 1997 and 2007, while agricultural land, bare land
and settlement have positive changes of 8.41%, 0.34%
and 3.67%. It can be deduced that there is an increase in
settlement expansion and this may be due to the increas-
ing population in the study area.

Table 3. Changes in Land cover/land use pattern between
2007 and 2017 in Makurdi

Total Area(Ha) Total Area (%)

Features

Change Period

(%)  (Years)
2007 2017 2007 2017

Forest 1398 2148 169 260 091 10

Agricultural 33 53 10670 2827 2142 -685 10
Land

Grassland ~ 460.82 47859 5585 5801  2.16 10

Bareland  4.50  1.66 054 2.0l 1.47 10

Settlement  79.19 11401 959  13.81  4.22 10

Water body ~ 33.28  33.51  4.03 406  0.03 10

Source: GIS Analysis, 2019
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Figure 3. Change in Land Use/Land Cover (%)
Source: GIS Analysis, 2019

The change in land use/land cover between 2007 and
2017 is presented in Table 3, Figure 2 and Figure 3. The
data show the total area covered by each feature in hect-
ares and their respective proportions (in percentage) in
2007 and 2017. The Table also reveals the percentage of
change in land cover types that occurred in the area be-
tween the given periods. A negative change indicates loss
of land cover/land use type. The table revealed that agri-
cultural land has a negative change of -6.85%, between
2007 and 2017, while Settlement has a positive change of
4.22%, forest, grassland, bare land and water body have a
positive change of 0.91%, 2.16%, 1,47% and 0.03%.

It can be inferred that there is a steady increase in set-
tlement expansion in Makurdi between 2007 and 2017
which may not be unconnected with the increase in popu-
lation, it can also be deduced that there is decrease or loss
in agricultural land use in the study area, while there is an
increase in settlement within the same period and this may
not be unconnected with the settlement expansion within
the period (see satellite images for these changes in Figure
4-6)
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Figure 4. Land use Land cover of the Study Area in 1997.

(Source: Author GIS Analysis, 2019)
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Figure 5. Land use Land cover of the Study Area in 2007

(Source: Author GIS Analysis, 2019)
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Figure 6. Land use Land cover of the Study Area in 2017

(Source: Author GIS Analysis, 2019)
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3.3 Effects of Urbanization on Agricultural Land
Use n Makurdi LGA

This section focuses on the loss of agricultural land
use between 1997 and 2017 concerning urbanization in
the study area. Emphases are on how human influence
through settlement and other land use affect agricultural
land in Makurdi LGA, Benue State.

Table 4. Loss in Agricultural Land Use from 1997-2017

land use change 1997- 2017 Area in hectare

Agricultural land to Grassland 47.40
Agricultural land to Forest 52.90
Agricultural land to Bareland 44.16
Agricultural land to Settlement 99.51
Agricultural land to Waterbody 24.7

(Source: Author GIS Analysis 2019)

Table 4 shows a loss in agricultural land in Makurdi
L.G.A between 1997 and 2017, but the focus of the study
is how much of agricultural land has been converted to
settlement between 1997 and 2017. The Table revealed
that 99.51Ha of agricultural land use have been converted
to settlement between 1997 and 2017. The data also show
how much other land covers such as grassland, forest and
bare land, affect agricultural land use within this period.
The conversion of agricultural land to settlement suggests
that urbanization has an effect on agricultural land use in
the study area. It can therefore be inferred that one of the
major effects of urbanization on agricultural land use in
Makurdi, Benue State is the conversion of farmland to the
built-up area.
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Agricultural land to
grassland

100

- M Agricultural land to forest

Agricultural land to

60
bareland

M Agricultural land to

40—
settlement

M Agricultural land to
waterbody

20— N
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Figure 7. Loss in Agricultural Land from 1997-2017 (Area
in hectare)

The foregone results further show that urbanization has
caused a substantial reduction in the arable lands in Mak-
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urdi LGA and the surrounding communities. This finding
supports the assertion of Appiah, Asante and Nketiah,
(2019) that agriculture land conversions have occurred in
most peri-urban zones across the globe which has reduced
croplands over the past two decades. The pressure put on
agricultural land by the urbanization process puts peri-ur-
ban and rural food production increasingly at risk (Eaton
& Hilhorst, 2003 and FAO, 2000) as well as threat to food
security and reduction in the livelihood of those that de-
pend on these farmlands. The socio-economic impact is
the loss of livelihood by farmers and people that partici-
pate.

4. Conclusions

The importance of agriculture to economic develop-
ment to Nigeria in general and Benue State, in particular,
cannot be overemphasized. This study has established that
urbanization has significant effects on agricultural land in
the area and these effects include decreasing agricultural
land, decreasing agricultural activities and a decrease in
farm size. Adequate policies must be put in place to curtail
the effects of urbanization on agricultural land in the area.
The population of Makurdi has grown more than double
in twenty years and it is projected to further double that
increase in thirty years. Therefore, agriculture competes
for land with other urban land uses, which generate higher
economic rents. If this growth in population continues
unchecked, agricultural land will decrease significantly in
the future in the study area. The study, therefore, recom-
mends the following: there should be laws and policies
to control population growth in a sustainable manner in
urban areas, agricultural intensification should be encour-
aged so as to boost agricultural productivity in the area
and urban agriculture should be encouraged within urban-
ized areas for sustainable food supply in urban areas.
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