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ABSTRACT

Qrban expansion constitutes one of the key agents of landuse change with the
impact felt at local, regional and global levels. This study assesses urban
encroac/?ment on agricultural land in Lapai Local Government Area of Niger
State, .Nigeria using Remote Sensing and Geographic Information techniques.
Four imageries of LandSat TM 1988, LandSat ETM 1998 LandSat 7 2008 /andsaz.‘
8 2018 were processed, classified using supervised classification using ArcGIS
10 4' to assess the total spatial loss of agricultural land to urban expansion. The
ﬁnd1ng5 revealed that the study area witnessed a significant reduction' and
1'ncrease in agricultural land and built-up respectively, The socio-economic
Jmpa'ct.s of urban expansion into agricultural land was derived through the
administration of questionnaires to people within the study area, the results
gotten. showed that the area has experienced an unprecedented rate of
urba'x'mzatfon and urban encroachment into agricultural Jands which has
subjected the area to some negative environmental and socio-economic impacts
such as a decrease in the average crop yield, though the impacts are not so severe
due to the persistence and emergence of agricultural lands in some areas. It is
rec“ommended that urban spreading to agriculture land should be contro]/led as
this will have serious repercussions on food security. Urban expansion cannot be

Sto,tfped, but with proper management and planning it can be directed in a
desirable and sustainable way.
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INTRODUCTION

The w01."ld is rapidly urbanizing, and it has witnessed a tremendous shift of its
population from being predominantly rural to predominantly urban in the last
two decades (De Sherbinin, 2007).

Rapid epransion .of urban centers in the world at large and specifically in
developing countries has continued to pose great challenges that evoke interests
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from ecologists, planners, civil engineers, sociologists, administrators and policy
makers on how much expansion is taking place, the effects on agricultural land
and possible solution. Urbanization is phenomenon through which the
productive agricultural land, forests, surface water bodies and ground water
prospects are being irretrievably lost (Mittermeier, 2013).
Nigeria, one of the most urbanized countries in Africa with estimated
urbanization rate of 3.5% annually has witnessed tremendous urban expansion
over the years and is losing about 400,000 hectares of vegetation annually
(Adesina, et al, 1999; CIA World Factbook, 2010).
Land-use land-change can influence environmental and ecological changes which
con tributes to global warming. (Cassman, et.al 2005) the loss of agricultural land
as a result of urbanization and other course have the potential to undermine the
long-term harmony of humans, their environment and threaten food scarcity.
Hence the need for knowledge on the magnitude, pattern and type of land-cover
changes to shape and project future land development is very important, Land
cover refer to the physical and biological material at the surface of the earth. Land
cover include water, vegetation, bare soil, and artificial structures. (Glenn, 1984).
Remote Sensing and GIS technology has been applied by various researchers to
investigate the effects of urbanization on landuse/landcover variables and to
quantify urban growth in different parts of the world. Remote Sensing and
Geographical Information Systems (GIS) as modern technologies are increasingly
used due. to their cost effectiveness and technological soundness to develop
useful sources of information and to support decision making in connection with
a wide array of urban applications (Li and Yeh 1998). "
The knowledge about urban growth, landuse and landcover changes has become
increasingly important as all nations plan to overcome the problems of
haphazard, uncontrolled development, and deteriorating environmental quality
(Hardy, Anderson and Witmer, 2016). All these pose a formidable challenge in
many developing countries. Hence thereisa need for quantitative and qualitative
information on the environmental consequences of expansion of cities in Nigeria.

STUDY AREA ,
Lapai is a local government area in Niger state, Nigeria. It adjoins the Federal

Capital Territory. It is located between latitude 8°20'N and 9°20'N, longitude
6°30'E and 6°50'E, its head quarter is in the town of lapsing on the A124 highway
in the west of the area. It has an area of 3,051km? and a population of 164,400 at
the projection of population in 2016. It has an area of 3,051km? and a population
of 164,400 at the projection of population in 2016. According to the national
population commission of Nigeria, the population progression of lapai local
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fnﬁ/:gﬁment area is 164,400. With the Gbagyi and nupe people being the major

mnat e?:ts. 'Ijhefre are other tribes like the Yorubas, Igbos, edo and others due] to

nomic factors. The people's occupati i
o : : ' : pation and business varies majori
foufé)piur:at;}c:n arte Ic?volved in farming and fishing. Three major soil type]s catrz,'c())ef
e study area. These includes the f ' i
romorphic sofls and £ e ferruginous tropical soils
errosols. The southern gui ,

i ; guinea Savannah vegetatio

ers the entire landscape of the state. Like other states of similar vegefation 12

is characterized by woodl :
Speies: y ands and tall grassed interspersed with tall dense

search of better employment and opportunities (Menon, 2004). This leads to an ‘|
increase in size well beyond the limits of the city and the preference of living at |
the outskirts of the city, with open spaces at reasonable distances from cities. |
Often, these expansions are situated on agricultural land and lead to other
problems associated with food supplies (Redman and Jones, 2005). |
Over the last four to five decades, there has been a worldwide increase in '|
awareness on the effect of land use agricultural production and studies on land |
use/land cover change analysis. There is however extremely low level of research
sttention on land use land cover studies in most parts of North-Central Nigeria
and the country in general. Also, most of the few studies carried out so far on land
use land cover analysis and change detection relied heavily on one factor
approach and depended on analogue rather than modern digital image
interpretation and analytical procedure which is known to produce a better
result.

Lapai is associated with high degree of urban expansion which have led to a loss
of different land-use types, most importantly agricultural lands. The rapid urban
expansion can be attributed to the presence of a university (Ibrahim Badamosi
Babangida University).
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LITERATURE REVIEW

The term urbanization as traditionally measured by demographers is urban
population divided by total population of a region. Urbanization is also defined
as the annual rate of change of the percentage of people living in urban areas, or
the difference between the growth rate of urban population and that of tofal
population. (Naab, 2013).

According to Food and Agriculture Organization, FAO (2014), Agricultural land
refers to the share of land area thatis arable, under permanent crops, and under
permanent pastures. Historically, urban development (driven by the population
increase) and agriculture are competing for the same land: cities expansion has
typically take place on former agricultural use (Antrop, 2000; 2004).

Rimal (2012) analyzed the urbanization trend and transition of cultivated land
in Pokhara in the time period of 1977, 1990, 1999 and 2010 by utilizing remote
sensing and GIS. Supervised image classification of Landsat images was applied
to classify the images to different land use categories. Within the study period,
urban area had covered 6.33% but it increased to 51.42% in 2010 whereas
cultivated land had decreased from 60.73% to 20.27%. The study concluded that
urbanization and high population rise are the vital agents behind the loss of
farmland of the area.
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Figure 1: Lapai Local Government Area, Niger State.
Source: Authors GIS mappings using Arcmap 10.4

STATEMENT OF THE RESEARCH PROBLEM

Cities i ' i i
o :ils ;n Qeveloplpg c‘ountrles are experiencing the most rapid spatial expansion
egions which is largely a result of necessity, people move to the city in
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Oloukoi (2014) assessed the effects of urban expansion of He-Ife city and
appraised the changes that occurred in the landscape from 1986 to 2009. The
study used Landsat and IKONOS images, GPS coordinates and topographic maps
and found that land consumption rate progressed from 1.1% in 1986 to 1.2% in
2002 and remained stable till 2009.

Mundhe and Jaybhaye (2014) assessed the impact of urbanization on
landuse/landcovers in Pune city by analyzing the changes that occurred in land
use /land cover (LU/LC) over a time span of the last four decades using modern
technology like remote sensing and Geographical Information Systems. Using
supervised classification of satellite images it has been found that the built-up
area of Pune city increased 1973 to 2011 by 43.43 percent from 28.50 km? to
155.99 km?. Also, the areas under vegetation, water bodies, agricultural land and
fallow land have been decreased.

Kavitha (2015) in the paper “urban expansion and loss of agricultural land; A case
of Bengaluru city” observed that the cultivated land across India has fragr'nented
51gr'1ificantly resulting in change in landuse. The agricultural land was found to
shrink due to rapid urbanization. The increase in built up had reduced the
agriculture land by 212.49 square kilometers.

Sha!aby (2010) studied the Urban Sprawl Impact Assessment on the Fertile
Agricultural Land of Egypt Using Remote Sensing and Digital Soil Database in
Qalubiya Governorate. The use of GIS, made it possible to point out the risk of
urban expansion on the expense of the highly capability sail class.

Enaruvbe and Atedhor (2015) examined agricultural land use change because of ]
urban encroachment into the agricultural landscape in Asaba between 1987 and |
2013. The results showed that cultivation and settlement increased by 1.4% and §
1.5% respectively in the first interval and cultivation increased by 0.5% while |
settlement, forest and water decreased by 0.2%, 0.1% and 1% respectively in the

second interval.

Literature gap

From the reviewed literatures, different methods of analysis were used to assess
the impact of urbanization on loss of agricultural land. This research aims not to
only measure the spatial trends in urban and agricultural landuse landcovers but |
also to investigate for other possible impacts urbanization may have, such as land ;
degradation, soil erosion etc. The study also utilizes an analytical approach that |
will identify the amount of land gained or lost by one landuse landcover to 4

another.

MATERIALS AND METHOD

Data: .The qata used was acquired from Global Positioning System (GPS) and
questionnaire. The secondary data sources include satellite images and |
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administrative boundary data. The satellite images used were Landsat MSS image
of 1988, Landsat 7 image of 1998, Landsat 7 ETM+ of 2008 and Landsat 8
operational land imager (OLI) of 2018.

Software: The software used for this research include;

1. ArcMap 10.4: This is a program from the ArcGIS team that enables for the
compilation, analysis and distribution of geographic data; and managing
geographic information in a database. The image classification was carried out
using this software.

2. Microsoft Excel and Word 2013: These software aided in the compilation of
results and the theoretical aspects of the study. Excel was used for the statistical
analysis as well.

3. Idrisi Selva; The Clark labs Idrisi Selva edition software was used for land
change analysis by utilizing the land change modeler module.

4. Erdas Imagine 2014: This software was used essentially to generate the
accuracy assessment report on the classified images.

The methods are as follows;

To identify land use and land cover of the study area between 1988 and 2018
To achieve this objective, the researcher used remote sensing images to acquire
the LULC changes in Lapai from 1988 - 2018. Image classification and time series
comparison on the images was carried out on the images.
Data collection: Remotely sensed images such as LANDSAT MSS 1988, LANDSAT
7,1998, LANDSAT 7 ETM+, 2008, LANDSAT 8 OLI, 2018. These images were
obtained from earthexplorer.usgs.gov website and were used to acquire LULC
changes in Lapai from 1988-2018.
Data Analysis: The following analysis was carried out on the data collected to
achieve this objective;

a) Image enhancement.

b) Image subsetting

c) Data processing

d) Supervised image classification

Examine the trends in changes between built-area and agricultural land

In order to achieve the trend in land cover for this research, the Change analysis
was utilized, this aided in showing the amount of land gained or lost by individual
landuse landcover, the contributors to the loss of the landuse landcover and the
amount of land that persists for each land use land cover. This aided in showing
the area of land gained or lost by agricultural land and how urban growth has
contributed to it in the study area.

Data collection: Classified images was used to check the trends between built up

areas and agricultural lands over the coverage period.




THE 7™ INTERDISCIPLINARY ACADEMIC CONFERENCE

Book ngs; {
forog ;;igﬁﬁz‘g;; ;{:’;rl/’a;ﬁzﬁml‘; }md Publications International on Inclusive and In tegrated Strategies
ultdisciplinary Approach, Vol, 7 No. 1. 15th Augus.
men! ' , , Vol. 2 4 4, 2019- C
- zrs of Abuja Tac}:mgHospital, Gwagwalada, Abuja %LJTT Nigeria N

Data Analysis: Land Change Modelling

Soc1o-ecpnomic effects of Urbanization on agricultural lands

The soC;:lo—ecqnomlc effects of urbanization on agricultural lands within Lapai
was etet:mmed through the administration of questionnaires. Th

questl.onnalr‘es were distributed to residents of the study area in or'd te
appral.se _their various views about the existence and rate of effecfr CI”
urbanization on agricultural lands and the environment in general STl?
(r;sg}?:rstzs refieived from t]he residents were computed and diSplayeg with ti]e aig

arts and were explained through descripti isti

questlonnai.res distributed was deterrr?ined by tgzlzzlcslfilttltzgcs?r:ﬁlz sai:iaount o
Data (‘:ollect'lon': The tool that was used to collect information is questionr;aire A
questionnaire is a research instrument consisting of a series of questions for t.h

purpose of gathering information from respondents. Data can be collect g
relatively quickly because the researcher would not need to be present whenctfle

questionnaires were completed. This is useful for large populations when |

interviews would be impractical. This i ici i
VS W . This is beneficial as it means itati
and qualitative data can be obtained, eelbgankia

RESULTS AND DISCUSSION
This section highlights the spatial gains and losses per landuse landcover class as

well as the net change that was experienced by each LULC class and also the “

extent of contribution to loss of agricultural |
the period of 1988-2018. 8 and by other LULC classes between

Spatial Variation In Landuse Landcover Between 1988 and 1998
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Figure 2: LULC Maps for 1988 and 1998 respectively
Source: Authors data analysis, 2019
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Between the years 1988 and 1998, built up experienced a loss of approximately
-39,18sq.km and gained a total of approximately 106.29sq.km, agricultural land
experienced a loss of approximately -556.3sq.km and gained a total of
approximately 354.3sq.km, vegetation experienced a loss of approximately -
351.56sq.km and gained a total of approximately 862.36sq.km, the water body
experienced a loss of -7.08sq.km and gained a total of approximately 5.19sq.km
and the bare surface experienced a loss of approximately -1233.38sq.km and
gained a total of approximately 59.35sq.km. As shown in Table 1

Table 1: Spatial gains and losses of LULC between 1988 and 1998

LULC Losses Gains
built up -39.18 106.29
agriculturalland  -556.3 354.3
Vegetation -351.56 862.36
water body -7.08 5.19
bare surface -123338 5935

SourceAuthorsLanduse Iahwt“lvé&}'ér”éhéhgé”analysis using Idrisi Selva software,
2019

The net change represents the difference between the spatial gains and losses
experienced by different LULCs, between the years 1988 and 1998, built up
experienced a positive change of 67.11sq.km, the agricultural land experienced a
negative change of -202 sq.km, vegetation experienced a positive change of
510.81sq.km, water body experienced a negative change of -1.88sgkm and bare
surface experienced a negative change of -1174.03sq.km. As shown in Table 2

’

Table 2: Net change in LULC between 1988 and 1998

LULC Net change (sq.km)
agricultural land - -202

Vegetation 510.81

water body -1.88

bare surface -1174.03

Source: Authors Landuse 'landcbver‘thange an'alysis using Idrisi Selva software,

2019
Between the years 1988 and 1998, built up contributed to a loss of 38.7sq.km of

agricultural land, vegetation contributed to a loss of 63.43sq.km of agricultural
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land, water body contributed to a loss of 0.83 sq.km of agricultural land and bare

surface contributed to aloss 0f 99.04sq.km of agricultural land. As shown in Table
3

Table 3: Contribution to loss of agricultural land by other LULCs between 1988 and
1998

LuLC Loss (sq.km)
built up 38.7
agriculturalland 0

vegetation 63.43

water body 0.83
baresurface 99.04

Source: Authors Landuse ”lé'ﬁ‘a‘éb'i}éi;méhange analysis using Idrisi Selva software
2019 |

Spatial Variation In Landuse Landcover Between 1998 and 2008
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Figure 3: LULC Maps for 1998 and 2008 respectively
Source: Authors data analysis, 2019

Between the years 1998 and 2008, built up experienced a loss of approximately §
-49.44sq.km and gained a total of approximately 110.18sq.km, agricultural land |
experienced a loss of approximately -807.24sq.km and gained a total of |
approximately 572.24sq.km, vegetation experienced a loss of approximately - i
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773.1sq.km and gained a total of approximately 564.09sq.km, the water body
experienced a loss of -11.67sq.km and gained a total of approximately
38.57sq.km and the bare surface experienced a loss of approximately -
256.96sq.km and gained a total of approximately 544.97sq.km. As shown in Table
4,

Table 4: Spatial gains and losses of LULC between 1998 and 2008

LULC Losses (sq.km) Gains (sq.km)
built up -49.44 110.18
agriculturalland -807.08 572.24
Vegetation -773.1 564.09

water body -11.67 38.57
baresurface =~ -256.96 344.97

Source: Authors Landuse landcover t'hange analysis using Idrisi Selva software,
2019

Between the years 1998 and 2008, built up experienced a positive change of
60.73sq.km, the agricultural land experienced a negative change of -234.84sq.km,
vegetation experienced a negative change of -209.01sq.km, water body
experienced a positive change of 26.9sqkm and bare surface experienced a
positive change of 288.01sq.km. As shown in Table 5.

Table 5: Net change in LULC between 1998 and 2008

LULC Net change (sq.km)
builtup 6073 |
agricultural land -234.84

Vegetation -209.01

water body 269

bare surface 288.01

Source: Authors Landuse I'éndc'ov'el;”ch'é'ﬁgé ‘énalysis using Idrisi Selva software,
2019

Between the years 1998 and 2008, built up contributed to a loss of 101.44sq.km
of agricultural land, vegetation contributed to a loss of 61.29sq.km of agricultural
land, water body contributed to a loss of -7.98sq.km of agricultural land and bare
surface contributed to aloss of 80.09sq.km of agricultural land. As shown in Table

6.

C
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';‘ggge 6: Contribution to loss of agricultural land by other LULCs between 1998 and

LULC  Loss (sqkm)
built up 101.44
agriculturalland =~ 0
Vegetation 61.29
water body -7.98
bare surface 80.09

ggligce: Authors Landusém}lé{‘riaébi}éf”'éﬁlangé”eihalysis using Idrisi Selva software

Spatial Variation In Landuse Landcover Between 2008 and 2018
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Table 7: Spatial gains and losses of LULC between 2008 and 2018

LULC Losses Gains
oo oo (sakm)  (sqkm)
Builtup 4462  403.54
agriculturalland -863.47  429.39
vegetation -444.44  342.8
water body -32.63 14.36
baresurface 72674 9218

Source: Authors Landuse landcover change analysis using Idrisi Selva software,

2019
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Figure 4: LULC Maps for 2008 and 2018 respectively
Source: Authors data analysis, 2019
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Between the years 2008 and 2018, built up experienced a loss of approximately 1
-44.6%sq.km and gained a total of approximately 403.54sq.km, agricultural land |
experienced a loss of approximately -863.47sq.km and gained a total of
approximately 429.39sq.km, vegetation experienced a loss of approximately - ',
444.44sq.km and gained a total of approximately 342.8sq.km, the water body %

experienced a loss of -32.63sq.km and gained a total of approximately |
14.36sq.km and the bare surface experienced a loss of approximately - |

s

726.74s5q.km and gained a total of approximately 921.8sq.km. As shown in Table §

Between the years 2008 and 2018, built up experienced a positive change of
358.93sq.km, the agricultural land experienced a negative change of -
434.07sq.km, vegetation experienced a negative change of -101.65sq.km, water
body experienced a negative change of -18.27sqkm and bare surface experienced
a positive change of 195.06sq.km. As shown in Table 8.

Table 8: Net change in LULC between 2008 and 2018

LULC  Netchange (sq.km) -
Built up 358.93
agricultural land -434.07
Vegetation -101.65
water body -18.27
bare surface 195.06

Source: ‘Auth‘ors Landuse landcover change analysis using Idrisi Selva software,
2019

Between the years 2008 and 2018, built up contributed to a loss of 217.91sq.km
of agricultural land, vegetation contributed to a loss of 230.35sq.km of
agricultural land, water body contributed to a loss of -0.21sq.km of agricultural
land and bare surface contributed to a loss of 385.61sq.km of agricultural land.

As shown in Table 9.

Table 9: Contribution to loss of agricultural land by other LULCs between 2008 and
2018

Builtup 117.91
agriculturalland 0
Vegetation ~ 90.77
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waterbody S
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Tab.l,e,..19;_..Spat,i,a.l..ga.i.rzﬁ,an.d.‘.!qsse.s of L

ULC between 1988 and 2018

Lue Losses (sqkm)  Gains (sq.km)
built up -127.05 592.35 |
agriculturalland  -542.1¢ 143.4
vegetation -739.07 339.23

water body -6.11 32.86
baresurface  -609.86 818.9

a positive change of 209.04sq.km. As shown in Table 11.
Table 11: Net change in LULC between 1988 and 2018

Source: Authors Landuse landcover chémge analysis using Idrisi Selva software,
2019

Socio economic impact of urban encroachment into Agricultural land on the
environment

This section addresses the responses derived from the administered
questionnaires. The responses serve as primary data and forms the basis for the
conclusion drawn with regards to this particular objective. A total of 156
questionnaire were distributed and the target respondents were mostly male and
female between the ages of 30-60 who engage in agricultural activities and
conversant with the spatial dynamics of the region as a consequence of the
duration of their stay in the study area. In summary, the information derived from
the data collated in the administered questionnaire has shown that the study area
has experienced an increase in population within the coverage period leading to
urbanization and urban encroachment into agricultural land. The increase in
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population can be attributed to varying pull factors, however, despite the
encroachment into agricultural land, agricultural land still persists, this is done
mostly by relocation to new locations, expansion of existing agricultural land and
conversion of other LULC’s to agricultural land either on a permanent or
temporary basis. The persistence of agricultural land was because of the various
benefits it serves to the indigenous people of the study area and its historic and

cultural values. From the responses, it was also derived that the encroachment of 'j

settlements into agricultural land has negative impacts on the environment in the
sen‘se that less agricultural land means less cover for the soil in the area, the
agricultural plants-serve to an extent as wind breaks and erosion control

measures_. The exposed top soil makes it more vulnerable to erosion, subsequent ';
degradation and increase in soil aridity, also the reduction in agricultural land ]

has also to an extentled to a decrease in soil fertility. However these impacts have

decrease .in the average seasonal crop yield. A focus group discussion with some ;
of the natives revealed that in past years there was enough land for a typical yam
farmer to'make up 5000 heaps for planting, however that has decreased in recent |

times but. not significantly. A decrease in the crop yield ultimately means a |
decrease in income for commercial farmers and decrease available food for

subsistent farmers.

Discussion of findings

This research provide insight on the socio-economic impacts of urban expansion

of agricultural land in Lapai Local Government Area using Remote Sensing and |

GIS and primary data acquisition. This study attempted to capture as accurate as §

ppssible the five major land uses types in the study area as they change through §
Flme. The study used Remote Sensing and GIS as an analytical tool with satellite {:
images used for mapping land use types, rate and extent of urban growth, spatial !
loss and conversion of agricultural land to other land use and urban expansion _:,
within the study period, it also utilized the administration of questionnaire to ]
residents of the study area in order to gain their insights on the impacts of urban
encroachment into agricultural land on the environment. !
As shown from the classified images and landuse statistics depicting the LULC '
gains and losses, net change and contribution to loss of agricultural land, land use
types had changed significantly over the coverage period (1988 - 2(518). The §
statistics indicated that the growth rate of built up area came at the expense of |
agricultural land. It shows a decline in agricultural land between 1988 and 1998

with agricultural experiencing a net change of approximately -202sq.km of land

8

been judged to not be extremely severe but severe and barely severe in some
cases. The decrease in available agricultural land has subsequently led to a
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and built up experiencing a net change of 67.11sqg.km, within this period, built up
led to a 38.7sq.km loss of agricultural land, vegetation led to a 63.43sq.km loss of
agricultural land, water body led to a 0.83sq.km of agricultural land and bare
surface led to a 99.04sq.km loss of agricuitural land. Between the years 1998 and
2008 agricultural land experienced a net change of approximately -234.84sq.km
of land and built up experiencing a net change of 60.73sq.km, within this period,
built up led to a 101.44sq.km loss of agricultural land, vegetation led to a
61.29sq.km loss of agricultural land, water body lost -7.98sq.km to agricultural
land and bare surface led to a 80.09sq.km loss of agricultural land. Between the
years 2008 and 2018 agricultural land experienced a net change of
approximately -434.07sq.km of land and built up experiencing a net change of
358.93sq.km, within this period, built up led to a 117.91sq.km loss of agricultural
land, vegetation led to a 90.77sq.km loss of agricultural land, water body lost -
0.21sq.km to agricultural land and bare surface led to a 225.61sq.km loss of
agricultural land. Between the years 1988 and 2018 agricultural land
experienced a net change of approximately -388.76sq.km of land and built up
experiencing a net change of 465.3sq.km, within this period, built up led to a
241.82sq.km loss of agricultural land, vegetation led to a 66.04sq.km loss of
agricultural land, water body lost -2.43sq.km to agricultural land and bare
surface led to a 96.33sq.km loss of agricultural land.
From the statistics it was found that the greatest change to agricultural land
occurred between the years 2008-2018 and throughout the coverage it can be
seen that built up contributed steadily to agricultural land loss. An increase in
bare surface can be associated with an increase in built up activities and this also
contributed to agricultural land loss.
From the administered questionnaire, it was shown that the area has experienced
an unprecedented rate of urbanization and urban encroachment into agricultural
lands for a number of listed reasons. This has subjected the area to some negative
environmental impacts such as erosion, land degradation, soil infertility etc. due
to the exposure of the soil surface. However, these impacts are not so severe to a
catastrophic stage and this could be attributed to the persistence of agricultural
land within the region whether through relocation or expansion of agricultural
land in some areas. The area has also experienced some socioeconomic impacts
due to the encroachment of urbanization into agricultural lands, the average crop
yield over the years has experienced a decrease and has consequently led to slight
lifestyle changes.
The GIS based analysis of urban expansion over the land use modifications has
also indicated that urban growth has basically taken place haphazardly on
agricultural land because it is the suitable available land. This means land use has

T
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been changing from predominantly agricultural uses to non-agricultural uses,
such that provision of residential and recreational space, transportation facilities,
and industrial space is clearly dictated by the urbanization phenomenon.

CONCLUSION AND RECOMMENDATIONS

This research work showcases the ability of GIS and Remote Sensing in analyzing
spatial-temporal dynamics of urban growth. Lapai Local Government Area has
emerged from being predominantly rural area three decades ago to a city with an
appreciable urbanization level. The result has shown that the area has lost quite
significant portion of its agricultural land to urban expansion. Built - up has
gained an appreciable spatial amount of the total coverage over the study period.
Therefore, there is a need to an understanding of structural urban dynamics in
order to have absolute foundation for the formulating sound and effective urban
policies. Such policies must be contemporary to turn potential crises into
opportunities as failure maybe too devastating, Hence, the challenge is the
sustainability of agricultural land (and in extension agricultural activities) in the
face of declining agricultural land and urbanization. This feat can be achieved via
the integration of agricultural landscapes into urban land use planning systems
and as crucial part of urban development since urban growth and expansion is
inevitable.

The recommendations of the study include incorporation of social amenities into

rural planning framework to reduce emigration, sustainable proper management ;:
and planning of urban expansion, control and plan urban expansion through the ]
use of remote sensing and GIS techniques as monitoring systems, adoption of §
advanced agricultural practices and taking proactive measures towards a better
understanding of the changing landuse pattern of the area so as to be better |
equipped in order to manage various environmental challenges that might be

associated with urban expansion.
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