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Abstract: SincethecreationofEkitiState of Nigeriain1996withAdo-
Ekitiasthestatecapital,thetownhascontinuedtogrowsignificantlyinsizewithexpandingpopulation, land use,
and

infrastructure.Consequently therew a stheneedtoassesstheenvironmentalimpactofthesedevelopmentsinordertopro

perlymonitorandprotecttheenvironment;tocontinuallyobtaingeospatialinformationonthe Topography,Vegetation, L
and-

useandDemography.Inthispaper,geospatialinformationonTopography, ThematicMapsandSatellitelmageriesfroml
956t02006we reanalyzed toprovideinformationonchangesintheurbanexpansionofAdo-

Ekiti. Theareaofthecityincreasedfrom2.5km=in 1956 to 6.9km? in 1966; 9.7km? in1976; 13.3km? in1986;
19.6 km2in 1996and 36.9km2in2006 being thespanoffivedecades. The expansion
ofthecityonedecadeafterthecreationofEkitiStatewasl7.3km2 which is equal to the expansion of the previous four

decades—19.6km2 of 1996 minus 2.5km2 of 1956.The results show that the trends of expansion was gradual
during normal demographic tendencies but rose sharply after the creation of states that brought about a rapid
influx of migrants across urban and rural migration divides. The result is applicable to small cities subject to
rapid urbanization, particularly in small cities of the developing countries.
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. Introduction
Allcategoriesof Citiesindevelopingcountrieshave, inrecent
times,beenexperiencinguncontrolledurbangrowth.ltisestimatedgloballythatmorethanfivebillionpeoplewillliveinur
banareasby2025andeightypercentoftheseareexpectedtoliveincitiesindevelopingcountries(1TC,2005).Urbanexpans
ionisoneoftheimportantareasofman’sinteractionwithhisenvironmentwithgreatimpactonthenaturallandcover. Thepo

pulationofsome urban centres in
Nigeriahasgrowntremendouslyasaresultofmigrationfromruraltourbanandurbantourbanareas within the
country.Thishasresultedinunplannedgrowthofthe urbancentres. The issue of Urban
Sprawlisagrowingproblematicaspectofcitygrowthanddevelopmentinrecentyearsat both local and

metropolitan levels;hence,thereisaneedtoquantifythesprawl to enable governments and stakeholders understand
the problems and proffer solutions thereto.

Ado-

EkitiwasoneoftheProvincialHeadquartersinthedefunctWesternNigeria. Thetownretainedthisstatusunderdifferent
administrative structures such as
EkitiCentralLocalGovernmentHeadquarters,intheoldOndoStatewhichwascreatedFebruary, 13th 1976.WhenEKitiSt
atewascarvedoutin1996, Ado-EkitibecametheStateCapital.Withthe creation of
states,manyCivilServantsofEkitiStateoriginhithertoresidentinth e partofold

OndoStatewhichfellunderthenewOndoStateweretransferredtoEKkitiState. This triggered a migration trend that
caused a rapid population increase and urban growth in all urban centres in the state; however,
majorityofthemigrantssettledinAdo-Ekiti.
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MAP OF ADO EKITI
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Figure 1: Map of Ado Ekiti:
Source:Author’s Field Survey

1. Literaturereview

Monitoringurbandevelopmentismainlytofindthetype,amountandthelocationoflandconversionforfuturepla
nning(Shekhar,2001). The monitoring of urban development helps to plan ahead against Urban
sprawl.Urbansprawlvariesindegreesbetweenthedevelopedandtodevelopingworldandsubsequently,
theyhavedifferingconsequences. Theprocessofurbanizationisauniversalphenomenontakingplaceallovertheworldw
herehumansdwell.Allcountriesarepronetothisphenomenonchieflyduetotheincreaseinpopulationgrowth,economya
ndinfrastructureinitiatives. Theextentofurbanizationorthesprawlisonesuchphenomenonthatdrivesthechangeinlandu
sepatterns.Urbansprawlorsub-urbansprawlisamulti-
facetedconceptcenteredontheexpansionoflowdensitydevelopment.Dimensions of
urbanization/topicsrangefromtheoutwardspreadingofacityanditssuburbstoitslogicallimits,tolowdensityandauto-
dependentdevelopmentonruralland;examinationofth e
impactoft h e segregationbetweenresidentialandcommercialuses,andanalyseso f
variousdesignfeaturestodeterminecardependency ratio of the residents,
(Oriye,2008).Discussionsanddebatesaboutsprawlareoftenmadeunclearbytheuncertaintyofthemeaningassociatedwi
ththephrase.Forexample,somecommentatorsmeasuresprawlonlywiththeaveragenumberofresidentialunitperacreina
givenarea.But,othersassociateitwithdecentralization(spreadofpopulationwithoutawell-
definedcenter),discontinuity(leap-frogdevelopment),segregationofuses,andsoforth.

Urbansprawlhascreatednegativeimpactonthehealth,environment,andculturaldimensionsoftheneighborho
odsbecauseitcreatesmorepollutionperpersonandmoretrafficfatalities. Sprawliscontroversial,withsupportersclaimin
gthatconsumerspreferlowerdensity neighborhoods
andthatsprawldonotnecessarilyincreasetraffic(Balogunetal,2011).Consequentlytheexistinginfrastructuralfacilities
becomegrosslyinadequatetomeettheyearningneedofthedensepopulation. Thisthensetthestagefortheeventualunprec
edentedexpansionofthepatternofitstown.Unfortunately,asthetowncontinuedtogrow,visualrepresentationofthepatter
nofitsgrowth (informofmaps)werenotgiventhedesiredpriorityattentionbypolicymakers,hence, fifteenyearsafterthecr
eationofEkitistate, therearenolarge-scaletownshipmapsofitscapital city, Ado-EKkiti, (Afolabietal,2006).

Land usechangesarisingfromurbanization,agriculture, pasturing,anddeforestationare
someofthecontributingfactorstolandcoverchangesinAkure.Land use change is the change in the apportioning of a
piece of land to some use; for example the conversion of agricultural land to educational institution contributing,
whereas land cover change is the transformation that occurs in the cover of the land surface, say from soft cover
(greenery and plantings) to hard cover (concrete, bitumen and such like). ThesechangesinLULCare a
reflection  ofthe  change  inpopulationgrowth,landconsumptionrateandlocalclimatic ~ conditions. The
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expansionofAkurehasresultednotonlyindepletionofnaturalresources,butdeteriorationoftheenvironment.For
example places like Okuta-Elerinla through llesa Garage to FUTA Junction which are part of the sprawl that
occurred from the 1980s, where agriculturallyproductiveland
andforestlandhavebeenconvertedintoresidentialandotheruses, have not been well developed in terms of
adequate/functional ~ road networks, paving, and other urban design and development parameters.
Thelanduse/landcoverpatternofaregionisanoutcome of naturalandsocio-economicfactorsandtheir
utilizationbymanintimeandspace.
Theuncontrolledgrowthofurbandevelopmenthasadverselyaffected Akure’secosystemwhichhaspotencytoindirectly
reflectonweatherparametersandeventuallyleadstolocalclimatemodification(Balogunetal,2009; Akinbodeetal,2007;
KalnayandCai2003;VVoogtandOke,1997).
Mapsarethebestknownconventionalmodelsoftherealworldusedformanyyearstorepresentinformationabout
therealworld.However,withtheadventhighlyoptimizedcomputersystem,therolesofthemapsasdatastoragehavebeeno
vertakenbydatabases.Whatremainarethevisualizedfunctionsofmaps. AkinyedeandBoroffice(2004)assertthatdataba
sesare  computerized  digital  (includingcomputerizedcartographyproduct)datathatcanbeexpressedinboth2-
dimessional(2D)and3-
dimensional (3D)formsanddynamic.Spatialdatabasesstorerepresentationofspatialphenomenaintherealworldtobeuse
dinthegeographyinformationsystem(GIS)calledGISdatabases.Suchspatialfeaturerepresentations,unlikemaps,arest
oredinascalesandseamless
mannerwiththeirworldorgeographiccoordinatesstoreasvocationalvariablesscalecanbechosen. Thedatabasesareeasy
togueryandtocombinedatafromdifferentlayers((Afolabietal,2006).
Thisstudyfocusesonthecollectionofgeo-spatialdataontheexpansionofAdo-
Ekitibetween1956and2006atten-
yearintervalsof1956,1966,1976,1986,and2006spanningtheperiodbeforeandafterthecreationofEkitiState. Theinfor
mationgeneratedtherebybecomesoneoftheinputdatainassessingand/or monitoring environmental situation of the
town at any point in time. For this
purposeRemoteSensing(RS)andGISdatasetswereobtainedapplyingdifferentRSandGISTechniques.RemoteSensing
remainsavastmeansofacquiringgeo-
spatialdataandGlScanutilizeSatellitelmageriestoextractusefulinformationandmaplargeareas(Awoseyila,2004). The
applicationsofRemoteSensingandGISinurbanstudiesatpresentinChina, Israel, Malaysia and other
countrieshighlights the importance
o f RemoteSensingandGISapplicationsinthedynamicmonitoringofurbangrowth,(Shimou,1994; Afolabietal,2006).

1. Materialsandmethods

ResearchmethodsusedforthestudywereadoptedfromsomeprecedingworksofOriye(2008and2012).Dataare
collectedfirst-handbytheresearcherthroughtheuseofquestionnaires,interviews,reconnaissanceandground-
thruthing,andpersonalobservations.Also
dataweresourcedfromliterature,especiallytheworkofOjo(1966)wheretheOrdinanceSurveyMapsofAdo-
Ekiti(Sheet244SW&SE TopographicalMapproducedbytheFederal Survey, Lagosin1966)usedinthestudywereobtain
ed.OtherrelevantmapsweresourcedfromLANDSATMSS, MinistryofForestryAbuja;SPOT XS, FederalMinistryofF
orestryAbuja;andLANDSAT,UTM,RECTAS,ObafemiAwolowoUniversity, llelfe. Allthemapswereformattedtosca
leasnecessaryforuniformity. IntegratedLandandWaterInformationSystems(ILWIS),RemoteSensingandGeographic
InformationSystemtechniqueswereappliedfortheanalysis. Thiswasgeneratedatthescaleof1:50,000coveringtheperio
dof1956-
2006,aperiodoftenyearsgrowthintervals. Thesemapswereenlargedorreducedasthecaserequiredtoappropriatescalesf
oruniformitysake. The Figure 2 Map was extracted by digitizing Ado Ekiti Sheet 244 SW& SE Topographic map
at scale 1:50 000 published in 1966 by federal surveys, Lagos. The area obtained was 6.9km? The map of Ado
Ekiti in 1976 and 1986 as shown in figure 3 and 4 were extracted by digitizing the Nigerian vegetation and Land
use map. Akure sheet base on LANDSAT MSS of path 204 row 5 acquired in 1976 and 1986 published by the
Federal Department of Forestry, Abuja; while Ado EKiti in 1996 (figure 5) was based on SPOT XS of path k70

row J334 in 1994 and published in 1996.Theareasobtainedare9.7,13.3and19.6km2 respectively.

V. Results and discussions
Findingsinthisstudyarediscussedundervarioussub-headings:

4.1 IdentificationsofSpatialExtentofAdo-EKiti

Overthepast50years,theurbanof Ado-Ekitihasincreaseduptol4.68
timesinsize.Mostoftheurbanexpansionoccurredbetween1996and2006.Duetotherapidpopulationgrowth, theurbanar
eaofthecitygrewfrom?2.5squarekilometersin1956t036.7squarekilometersin2006.
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ThemapsshowingtheexpansionifAdo-Ekitiwithinthefiftyyearsisanalyzedbelow:

Figure2:MapofAdo-Ekitiin1956 with Area-2.5 square Kilometers
Source:(After Afolabi Ojo, (1956): Yoruba Palaces, pg.31)

Figure3:MapofAdo-EKitiin1966 with Area-6.9 square-lz‘irc')'meters
Source:Ado-EkitiSheet244SW&SE TopographicMapFederalSurveysLagos1966
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Figured :MapAdc;—Ekitiin1976 with Area—9.7 square Kilometers
Source: AkuresheetonLANDSATMSS, FederalMinistryofForestryAbuja,1976
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Figure5:MapofAdo-Ekitiin1986 with Area-13.3 square Kilometers
Source:AkuresheetMaponLANDSATMSS, FederalMinistryofForestryAbuja, 1986
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Figure6:MapofAdo-Ekitiin1996with Area-19.6 square Kilometers
Source:AkuresheetMaponSPOT XS, FederalMinistryofForestryAbuja, 1996
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Figure7:MapofAdo-Ekitiin2006with Area-36.7 square Kilometers
Source:ExtractedFromLANDSATTM,RECTAS, Ife;2006

MapofAdoEKkitiin2006,showninFigure7 ,wasextractedfromaLANDSATTMacquired2004. Theimagewasprocessed
,geo- referencedandtheboundaryofAdo-Ekitiwasextractedbyon-screendigitizing.Theareaobtainedis36.7km2.
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Tablel:AreaofAdoEKitiforeveryDecade

YEAR REAInKm??
1966 6.9

1976 9.7

1986 13.3

2006 36.7

Source:Author’sFieldSurvey,2008

Table2:increaseinareaofAdoEkitiforeachdecade

DECADE INCREASEINAREA PERCENTAGE GROWTH
1966-1976 2.8 9.4

1976-1986 3.6 12.1

1986-1996 6.3 21.15

1996-2006 17.1 57.4

Source: Author’sFieldSurvey,2008

Table3:Areaof Land and Population of AdoEKitiforeveryDecade

Year Areain Km® Average Population
1956 25 99,923

1966 6.9 120,855

1976 9.7 155,181

1986 133 204,300

1996 19.6 274,205

2006 36.7 409,065

Source: Author’sFieldSurvey,2008
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Figure7:MapofCompositeExpansionofAdo-EKkiti,1956-2006
Source:AkuresheetonLANDSATMSS, FederalMinistryofForestryAbuja,2006
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V.  Discussions

Rapidurbandevelopmentanincreasinglandusechangesdueto
changingpopulationandeconomicgrowthinAdo-
Ekitilandscapeisbeingwitnessedoflate. Agriculturallandisbeingconvertedintourbanpurposesinallaroundthetownsin
ceAdo-
Ekitihasshownatypicalurbanizationthereisanurgentneedfortheimprovementininformationtechnologytohelpreduce
problemsinplanningduetoincreasingpressureonland.Environmentplannersneedthewholedataandinformationofama
pandinformationrelatedtothisaspectforperspectiveplanningandmanagementattheedgeofAdo-
Ekiti.Hence,thereisneedtocreateaninformationsystemofAdoEKitiretrieveintegrateandcreatevariousplanningscenari
ofordecisionmaking. TheRemoteSensing(RS)andGeographicalInformationSystem(GIS)areappropriatetoolsforcrea
tingsuchtypeofinformationsystem. Thereisademandtoconstantlymonitorsuchchangesandunderstandingtheprocesse
sfortakingeffectiveandcorrectivemeasurestowardsaplannedandhealthydevelopmentofAdoEKiti.

Recently,GlSandRSdataarebeingwidelyusedformappingandmonitoringaturbanspreadespeciallyinsomem
ajorcitiesinNigeria.Hence,thesametechnologyanddatacanbeusedfor AdoEkitito
generatethespatialpatternofurbanexpansionoverdifferenttimeperiodsandcanbesystematicallymapped,monitoredan
daccuratelyassessedfromsatellitedataalongwithconventionalgrounddata. Themostproductivefarmlandisbeinglostby
urbanencroachmentsintorurallandsin cethepastthirtyyears. The unchecked physical expansion and population of
Ado EKkiti has resulted in agricultural land loss around the town and space is limited inside the city but there are
always multi-faceted demands for space due to various land-use demands.
Inordertomeetthespacerequirement,villagelands(llokun,Abalgbira)areannexedbythemaincity. Thisconsumedthecu
ItivatedandvegetatedlandsofvillagessurroundedbyAdoEkitiwhiletheinternallandstructureofthetownhasalsobeench
anged. Thesechangesinthecityhavenotbeenplannedresultinginhaphazarddevelopmentwhichinturnyieldingproblem
sfortheproperfunctioningofthecity. This
exhibitsproblemsinvaryingdegrees,rangingfrominadequatehousing,economicdecline,poverty,slums,overcrowdi
ng,illhealth,socialpolarization,trafficcongestionandenvironmentalpollution.

The
growthofanycityisagoodsignofdevelopment,butthewaytheexpansiontakesplacecallsforconcerninthecontextofurba
nland use.Oneofthelanduseissues,whichhasbecomeofprime importance is the  depletion of
agriculturallandduetothephysicalexpansionofAdoEkitiwh er e the
growthisabs orbingsmallervillagesontheperipherygulpingfertileagriculturallands.Uncontrolledandunauthorizedu
rbandevelopmentshavealsotakenplacewithouthavingbasicinfrastructure with attendant effects
onthehost of
environment.Theareaofthecityexperiencedthepositivegrowthratewithintheperiod. Theareaofthecityincreasedfrom6é
.9t036.7squarekilometersinthespanoffourdecades.Surely, thecityhasencroachedlotsofpreciouslyusedagriculturalla
ndwhichwereconvertedtootherurbanlandusesduringthestudyperiod.

5.1 Suggestedrecommendationsforpolicyguideline

ExpansionofAdoEKkitibringsanumberofproblems,particularlyintheareaofhousing,infrastructureservicesandlossofa

griculturallanduse. Theseproblemsdemandtheimmediateattentionofplannersandadministrator. However, thefol lowi

ngarethesuggestedmeasuresaimingatmonitoringthesustainablegrowthofthecity,beingarapidlyurbanizingcityinthes

outh-westernNigeria:

 ThereisneedtogenerateDigital Topographical DataBasefor AdoEkitiwhichwillenhancetheproperandeffectivem
onitoringofthegrowth;

@ Theuseofhighresolutiondataforplanningandurbaninformationgeneration,whichcanprovideproperguidelinesfor
policymakersandotherstakeholderstofacilitatetheirmonitoringrolesandresponsibilities.

 There is the urgent need to formulate a Masterplan to go through the processes of approval and ensure the
repositioning of the development control mechanisms to forestall the organic growth of the city.

® Safeguardingoffertilelandaroundthecity through  maintenanceofenvironmentalquality and deliberate
afforestationtominimizetherampartabuse;

Renewal of facilities in the city core and the
provisionofsufficientamenitiesattheedgeofthecity,particularlyintheruralhinterlandssoastoreducethehighrateof
rural-urbaninfluxintothecity;

Jurisdictional,legallimitationsshouldbeappliedforencroachmentofrurallandswhichshouldbestrictlyfollowedby
stringentpenaltyontheoffenders;

Thereisneedforresearchonencroachmentofurbanactivitiesintorurallands;
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