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ABSTRACT

Population growth has led to high demand for residential and commercial land
use. GIS has become a powerful tool for generating and analysing geographic
features. This study obtaines and analyzes varying land use patterns in Ikeja,
local government area, Lagos State, Nigeria. In it, existing maps, aerial
photographs and high resolution satellite imagery and data acquired with hand
held GPS were used in analysing the changes that have occurred in the use of
land in the study area from 1962 - 2004. AutoCAD 2006 was used in digitizing
and geo-referencing while ArcView and ArcGIS 9.2 were used in overlaying and
analysing of the land use pattern. The research found out that the airport area
that occupies 2.5% of land use coverage rose to 22.88% in 1994 and 22.84% in
2004. The Built up area rose from 6.55% in 1962 to 63.90% in 1994 and to
67.99% in 2004. Vegetation cover decreased from 65.23% in 1962 to 6.43%,
5.97% in 1994 and 2004 respectively. Undevel oped area decreased from 25.68%
in 1962 to 6.79% in 1994 and 3.20% in 2004. It is recommended among others
that government and other stakeholders should monitor land-use pattern in
Lagos for effective utilization.
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INTRODUCTION

Landisthehabitat of mananditsuseiscrucid for theeconomic, socia and environmental
advancement of al countriesand indeed for human survival. In Daleand McLaughlin,
(1989), Sir Bernard Binns observesthat theland isman’'smost valuableresource. Itis
indeed much morethanthis; it isthe means of life without which he could never have
existed and on which his continued existence and progress depends. Land useinvolves
both the manner in which the biophysical attributes of theland are manipul ated and the
intent underlying that manipulation - the purposefor whichtheland isused” Turner and
Meyer, 1995). Land useistheway inwhich, and the purposefor which, human beings
employ theland and itsresources. Inancther form, land use" denotesthe human employment
of land (Turner and Meyer, 1995). Skole(1994) statesthat land useitself isthe human
employment of aland-cover type, the means by which human activity appropriatesthe
resultsof net primary production (NPP) asdetermined by acomplex of socio-economic
factors. More so, inaseminar report onland administration for the Food and Agricultural
Organisation of the United Nations (FAO), Sir Bernard Binns (1953) statesthat land use
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concernsthefunction or purposefor which theland isused by theloca human population
and can be defined asthose human activitieswhich aredirectly related toland, making use
of itsresources or having animpact onthem (Binns, Sir Bernard, 1953). Metropolitan
areasinNigeriaaregrowing at an unprecedented rate, cresting extensve urban landscapes.
Changesinthe usesof land occurring at various spatial levelsand within varioustime
periodsarethe materia expressions, among others, of environmental and human dynamics
and of their interactionswhich are mediated by land. These changes sometimes have
beneficial and detrimental effects on the economy. Thelatter being the chief cause of
concern asthey impingevarioudy on humanwell-being and welfare. Hence, information
on the use of land is needed so that planning can be effectively monitored for better
understanding of therate of devel opment in aplace aswell asabetter prospecting of the
future effect of land use changes and other land use activities. Land use changeisan
undeniableand significant global, ecologica trend and hasbeenacritical issuefor planning
and management of resourcesand for modernization agendain most devel oping countries.
Theincreasein therate of development in an areawill require the demand for various
amenitiessuch asroadsand other facilitiesthat will aid themovement of peoplefromone
place to another. Hamilton (1968) believes that the need for large amount of space,
production processes that could be dangerous or obnoxiousin nature, determinesthe
location of someactivities(such aschemica complexes, cemetery, sewagedigposal centres,
mechanic villagesand ahost of others).

The Environmental Systems Research Ingtitute (ESRI) (2001) definesGlSasan
organized collection of hardware, software, geographic dataand personnel designedto
efficiently capture, store, update manipulate, analyze and display of all forms of
geographically referenced information. Certain complex operationsarepossiblewith GIS
that would otherwi se, have been difficult, timeconsuming andimpracticable. Remotesensing
and the GI Stechnol ogy have been recognized and used aspowerful and effectivetoolsto
monitor land usage and surface changes. Satellite remote sensing collects multi-spectrum,
multi-resol ution, multi-period dataand providesva uableinformationin understanding and
monitoring the processof land use change, and in constructing land use databases. It dso
helpsin the provision of geographical understanding of theareait representswith respects
to theroads present, the areas built up and other important geographic features.

Thirumal aivasan and Guruswamy (2000) in their work entitled: Optimal route
analysisusing GIS (1999 - 2000), made use of the Chennai City, thelargest City inIndia
asacase study establish thefact that GISand remote sensing play avery important rolein
thetransportation and urban planning applications. Moreso, 1ssa(2000) a so madeaclear
fact that Geographic Information System (GIS) and Remote Sensing aretypically fields
needed in the urban transportation planning and thisplanning includesthe andysisof route
network. The study areaused wasthe Birkenhead, Auckland City. Inthework, thebus
routeswereanadysed. Therewerebusservicesthat helpedinthe handling of thetripsinthe
areaand thesebussarvicescovered typica land useareassuch astheresdentia, commercid,
industrial, and educational land uselocationsinthestudy area. Hencethetimerequired to
move peoplefrom oneland uselocation to the other waswell analysed. GIS combines
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geographic data and other types of information to generate visual maps and reports.
Burroughs (1986), notesthat GI S uses geographic location to relate otherwise disparate
dataand provides asystematic way to collect and manage | ocation-based information
crucial to organization to explorearange of possible scenario and obtain anideaof the
consequences of acourse of action before the mistakeshave beenirrevocably madeto
thelandscapeitself. Hence, thisstudy isnot only concerned with the analysisof theuse of
landinlkgal ocd Government using aerid photograph, existingmapsand satdliteimagery
but also concerned with theanalysisof theroute network present and how theserespective
land use locations can be accessed or located optimally in the area. More so a better
understanding of therate of devel opment, the nature of theland use changewith respect to
population density and the future impact of the population growth inthe IkejaL ocal
Government will beobtained. Theresultsof theseevauationsmay beused to suggest land
useaternativesthat would contributeto the attainment of animproved environment. In
additiontoall of these purposes, animportant purposefor conducting such analysesisto
predict futurechangesinland use.

METHOD

IkejaL ocal Governmentistypicaly the capital of Lagos Statein Nigeria. Itissituated at
thenorth central part of Nigeriaand lies between 534852.711E, 736000.000N (meters)
and 542856.500E, 736011.605N (meters). It sharesitswestern boundary with Agege
Loca Government aswell asAlimaosho Local Government. Ikgjahasitseastern boundary
with Kosofe Local Government. It aso maintainsits southern boundary with the Oshodi/
Isolo and Mushin Local Governments and its Northern boundary coincideswith the
boundary of Lagos State.

Thedatausedinthestudy include: Aeria photographsof theyear 1962, covering
the study areafrom Federal surveysat Lagos|sland. Existing topographic map with a
scale of 1:50,000, prepared in 1964 (from the aerial photograph of 1962) of the study
areawhich wasobtained from Federal Surveysat Lagos|dand. Paper print out covering
the area of interest in the study areain the year 1981 from the office of the Surveyor
Generd, Alausa, Ikegja, Lagos. Existing Map for theyear 1994, covering thelkejal ocal
Government fromtheofficeof the Surveyor Generd, Alausa, Ikeja, Lagos. Satdliteimagery
for theyear 2004, covering thelkgjaL ocal Government region was obtained. Population
dataof the study areaobtained from the National Population Commission at Surulere,
Lagos. Thesedataconsist of the population census of the study areaasof theyears 1963,
1991 and 2006. Projected popul ation census of 1996 wasal so obtained. Hand held GPS
was used to obtain co-ordinatesfor geo-referencing and for obtaining the coordinates of
featuresof interest present inthe study area.

Theaerid photographsaswell astheexisting mapsand topographic sheetsobtained
were scanned and theimageswhere brought into theAutodesk Raster Design 2006. They
were merged and saved separately for georeferencing and vectorisation process. The
imageswere uploaded and alayer was created for it and |abelled accordingly. The points
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depicting smilar pointson theimagesto thoseontheboundary mapwereusedin correlating
by matching methodsthe points on theimages. Once achieved, all pointson theimages
now had rel ative ground co-ordinates. After the geo-referencing process, an overlaying
processwas carried out on theimagesfor the purpose of comparing thefeaturesthat are
present on the old imagesthat are present on the satelliteimages. The geo-referenced
imageswere vectorized (digitized) online on the computer system. Theimported layers
fromAutoCAD were separated into single symbolsand converted to shape-files. This
wasagpplicabletodl thepoints, linesand polygon themes. Layerswere created for polygona
featuresand theselayerswere grouped under the built up areas, undevel oped areasor the
open areas, theairport areaand the vegetation areaasshowninfigures 1, 2, and 3.

Implementation of Geographiclnformation Sysem (GIS) Designinvolvedthelinking
of both attribute and spatial datatogether and generating queriesthat can solve spatial
problems. ArcView 3.2awas used for thispurpose of feature representation and database
structuring. ArcGI S 9.2 was used for the GIS analysisand information retrieval and
subsequent database implementation. Tables 1, 2 and figure 4 are some of the queried
resultsused inthestudy analyses.

RESULTSAND DISCUSSION

Theresultsobtained from the cal culations carried out for different sesgmentsof the study
areawere used to prepare analysesof variablescommonto theimagesused. Figures1, 2
and 3 arethelkgaland use of 1962, 1994 and 2004 respectively. Thefigures show that
in 1962, Ikeawasmainly covered by vegtation with the mgjor part of it at thenorth, east
and south of thestudy area. But thisisadifferent scenarioin 1994 and 2004. It showsthat
land has been used up, vegetative cover isvery small anditisclear that thestudy areahas
undergoneavery highlevel of development. Tables1 and 2 show theland usein hectares
and percentagesrsepectively. Table 2 showsthat the airport areathat occupies 2.5% of
land use coverageroseto 22.88%in 1994 and 22.84% in 2004. The Built up arearose
from 6.55%in 1962 t0 63.90%in 1994 and to 67.99% in 2004. Vegetation cover decreased
from 65.23% in 1962 to 6.43%, 5.97% in 1994 and 2004 respectively. Undevel oped
areadecreased from 25.68% in 1962 to 6.79% in 1994 and 3.20% in 2004.

Figures4, 5 and 6 show the developmental spread of land usein Ikejaand the
activitiestowhich theland wasused for. By way of categorising the useswith respect to
theinterested placesor facilities (for thisstudy), whilst what was obtainablein 1962 wasa
sparsedistribution of certain classes of land usewithin thestudy area, theyear 1994 (32
years after) presented an entirely different scenario, in which Ikejawas now heavily
popul ated with several classesof land use such asthecommercia/industria, educational,
recreationa among others. A mgor factor contributing to thisriseistheincreased influx of
peopleinto theareaover theyearsand possibly dueto atransfer of the seat of power to
the study area. Theresult shown infigure 6 indicatesthat thereisstill anincreaseinthe
severa classesof land use, thereby making the study areamore populated over theyears
withthecommercia andindustria land usedominating theland use classes.
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Figure6: Land use (development) spread in IkgjaL ocal Government intheyear 2004.
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Table 1: Land usecover or areas (in Hectares)

Area 1962 (Hectares) 1994 (Hectares) 2004 (Hectares)
Airport Area 120.839 1087.484 1085.928
Vegetation 3100.892 305.657 283.759

Built Up Area 311.271 3037.708 3232.076
Undeveloped Area 1220.685 322.84 151.925

Table2: Land usecover or areas (in Percentage)

Area 1962 (%) 1994 (%) 2004 (%)
Airport Area 254 2288 284
Vegetation 65.23 6.43 597
Built UpArea 6.55 6390 67.99
Undeveloped Area 2568 6.79 320

CONCLUSIONAND RECOMMENDATIONS

Itisobviousto say that IkgjaL ocal Government areahasundergoneaseriesof changesin
land use. Intheyear 1962, |kgjawas predominantly covered by vegetation with the built
up areatypicaly centralised to theleft (closeto theairport) and sparsaly distributed to the
northeast and south of the study area with the undeveloped or open areas typically
surrounding the built up areastowardsthel eft. Thistypically explainsthat therewasavery
littleor nocommercid activity inthestudy areabut it congtituted moreof aresidentia area.
Thisisnot thecaseintheyear 1994 where therewas predominantly abuilt up areawith
very littlevegetation cover and undeveloped area. Thiswasmoreor lessthesametrendin
theyear 2004 (10 yearslater) with anincreasein the built up areaand adecreaseinthe
area covered by vegetation. It could be projected that by 2015, there will still be an
increaseinthe built up areaand adecrease in the undevel oped areas, which meansthere
isthe prospect of Ikejagetting to stage where thereisasituation of overcrowding with
littleor no spaceleft for habitation. If thisisnot looked into closaly it will crestean adverse
effect onthe habitat astheland isbeing over used and vegetation cover isdecreasing with
adrastic declinein thewetlandsand attendant problems associ ated with urbani zation such
asurban sprawl, loss of vegetation and open spaceand industrial pollution. Itistherefore
recommended that government and other stakehol ders should monitor land-usein Lagos
Statefor effective utilization. They should provide structuresand mechanismsfor control
of developmenta activities. Thetown planning authority should enforce planning lawsto
dlow for badanceinlandalocations Thestudy should be extended to other loca government
areasand adopted asasourcefor planning and management of land use patternin Nigeria.
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