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ABSTRACT 

The urbanexpansionprocessesputpressureonfarmers,making agricultureactivities harderthroughr

educed agricultural land.Thegeneralobjectiveofthisstudywastoassesstheimpactofurbanexpansion

onagricultureactivitiesinRwandaspecificallyinRubavudistrict(2014-

2024).Specificobjectivesweretoidentifythemajorfactorsdrivingurbanizationandlossofagricultural

activitiesinRubavudistrictbetween2014and2024,toassesstheleveltowhichagriculturalactivitieshav

ebeenchangedbetween2014and2024andtodeterminehowurbanizationisimpactingagriculturalactiv

itiesinRubavudistrictbetween2014and2024.Inthisstudy,theapplicationofGeo-

spatialtechnologywasidentifiedandusedasavitaltooltoevaluatehowagricultureactivitieschangeduet

ourbanizationusingERDASandArcGISsoftware.Thisstudywasfocusedtoassesstheimpactofurbane

xpansiononagriculturallandinRubavudistrict(2014-

2024).Duringourassessmenttheimageclassificationandaccuracyassessmentwasdonebyanalysisthr

eeclassessuchasresidential,forestandagriculture.Theresultsshowedthattheurbanexpansionisnotonl
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ychangeddependontheperiodoftimebutalsotheagriculturalactivitiesdecreasewhenurbanexpansion

come.Theassessmentidentifiesthattheurbanexpansionaffectingtheagriculturallandareaasperiodoft

imeincreasinglyandiftheseexpansionsarenotwellmanagedandcontrolled,thelargeareaofRubavudis

trictwillbeoccupiedbyinfrastructuresthatwillhighlyreducethequantitiesofproductionthatwillbeobt

ainedfromagriculturalland.Theresultsalsoshowedthattheyarebigquantitiesofagriculturallandthatlo

stwithin11yearsandwiththislosstheagriculturalactivitiesinRubavudistrictastheurbanizationincreas

ingthelandforcultivationalsoreduced.Therefore,Policiesandprogrammersrequiredfordevelopment

alplanning.Decreaseareaunderagriculturallandmightdirectorindirectlycausedegradationofenviron

ment.Themajorfindingsoftheimageanalysisrevealedthatareaunderresidentiallandhavebeenincreas

ingsignificantlyintheborderareaofRubavudistrict.DuetoincreasingpopulationpressureinRubavudi

strictareaisalreadybecomingcongestedthisleadstodecreaseagriculturallanduse.Thisstudywasnoton

lysubjectedtothedataconstraintswhichisaseriousprobleminaccomplishingthisprojectbutlowknowl

edgeinstatisticalmethodalsotakeinfluence. 

Keywords:residentiallanduseareaincreasedathighlevelthathasresultedinurbangrowthfrom2014to2

024.Thisscenariocausesthedecreasinginagriculturelanduseareafrom2014to2024.Asclearlyseenont

hemap,theurbanexpansionwillplayedagreatimpactonchangeofagriculturalactivitiesin2033compare

dto11lastyear. 
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CHAPTER1.GENERALINTRODUCTION 

1.0. Introductionofthestudy 

Thischapterhighlightsthebackgroundofthestudy,problemstatement,purposeofthestudy,objectiveoft

hestudy,researchquestions/hypothesis,scopeofthestudy,significanceofthestudy,researchmethodolo

gyandorganisationoftheresearch. 

1.1. Backgroundofthestudy 

Urbanexpansionisanexpectedtendencyinthedevelopmentofhumanandithasbeenrecognizedasoneo

fthecrucialelementofadvancementachievedinscienceandtechnology.Accordingly,morethanhalfoft

heworld’shumanpopulationnowlivesinurbanareas,thaninruralareasconfirmingthattheworldhasno

wenteredtheurbansocietyage(Patraetal.,2018).Urbanexpansionis theprincipalmechanismbywhich

citiesaccommodatetheirpopulationgrowth(Angel,2015).Agriculturalactivitiesmean thoseactivitie

sperformedonfarmlandsinordertocultivatethesoil,producecrops,orraiselivestock.Theurbanexpansi

onprocessputpressureonfarmers,makingfarmingactivitiesharderthroughreducedagriculturalland (

Nsanzimfura,2020). 

Themovementofpeoplefromruraltourbanareasinsearchofbetterlivelihoodcanleadtotheexpansionof

urbanareasandanincreaseinsocialandeconomicactivities(Thuo,2013).Agriculturalproductionis ase

riesofactivitiesthatresultinaproductthatwillultimatelybesoldatretail.Thefourcategoriesarefoods,fue

ls,fibres,andrawmaterials.Cropsandanimalproductsareusedforfood,animalfeed,andnon-

foodproductsusedbyhuman(Growth,1991).Therearemajorconcernsoverthecontinuingfarmlandloss

duetourbanexpansion.First,thediversionofthemostfertileagriculturallandtourbandevelopmentdecre

asesagriculturalproductivity,thusdecreasingshort-

termfoodsuppliesandendangeringfoodproductioninthelongterm(WIJITKOSUM&Sriburi,2008). 

InChinaforexample,urbanexpansionislikelytostronglyaffecttwoimportantaspectsofagricultureprod

uctionandfoodsecurity:theaggregateavailabilityofdomesticallyagriculturebasedproducedfood,andt

heaccessofindividualsandhouseholdstofood(Zhongetal.,2020).Mosturbanhouseholdsrelyonfoodp

urchases;therefore,low-

incomehouseholdsthatspendalargeshareoftheirincomesonfoodcanbevulnerabletoincreasesintheav
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ailabilityandpricesofstaplefoods.AsChinabecomesmoreurbanized,itislikelythatitwillbecomemore

dependentovertimeonimportsofagricultureproducts(Lejuetal.,2019). 

Malaysia'surbanpopulationhasbeenincreasingatanaverageannualrateof4%,nowaccountingfor75%

ofthetotalpopulation,withanationalpopulationdensityof94.21people/km2.Thismainlycausedby rur

al-

urbanmigrationactivitiesalongwithhighintensityofindustrialdevelopment intheWestcoastofPenins

ularMalaysia.TheagricultureindustryinMalaysiareliesheavilyonthefarmingsectoranditscashcrops,

palmoilandrubber.Thesecropsaregrownmainlyfortheircommercialvaluetobeexportedalloverthewo

rld.The valueofMalaysia’sagriculturalexports increasedbymorethan30percentin2021,withpalmoil

andpalm-

basedproductsasitsmajorexportcommodities(Patraetal.,2018).Urbanexpansionaffectagricultureact

ivitiesinMalaysiabecausemostlandofagriculturearelikelyconvertedtobuildupsoastoadjusttoincreasi

nglanddemand(Rosly&Rashid,2013). 

ThegeneralcharacteristicsofrapidurbanexpansionexperiencedbymosteastAfricancountries,suchas

RwandaandUgandaisgrowinginbothpopulationandinlandcover,thesepresentproblemtotheintegrit

yoflanduseandlandcoverchange(Ndereyeheetal.,2016).Growthinurbanpopulationgoeswithnoequi

valentgrowthinlandsupplyandLandisfixedinsupplyanddoesnotincreasewithincreasingpopulationg

rowth(ibid).Thepressureexertedbyincreaseinpopulationandrapidurbanizationpreventsothersectors

oftheneededland.Agriculturallandsarethemostaffectedbyrapidurbanexpansionanditsfunctionsofd

emand.Landusesforresidential,industryandcommercial,civicandculturetendtodominateagricultura

llandsinthebidforspaceintheurbanplace.Thisdominancetendstodeprivefarmersofarablelandtoculti

vatetherebyreducingagriculturalproductivity(Lejuetal.,2019). 

InKenya,urbanexpansionischangingthefaceofpoverty.Nairobi'spopulationissettonearlydoubletoal

mostsixmillionby2025,and60%ofresidentsliveinslumswithnoorlimitedaccesstoeventhemostbasics

ervicessuchascleanwater,sanitation,housing,educationandhealthcare(Mandereetal.,2018).InKenya

,agricultureactivitiesrevolveintogrowingofmostofthecornandalsoproducepotatoes,bananas,beans,

peasandchillies(Njora&Yilmaz,2022).UrbanexpansioninKenyaresults infarmsizereduction,evicti

onoffarminghouseholdsfromtheirmainsourceofincomegenerationandconversionoffarmlandtobuil

dup(Acosta&Strecker,2015). 
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AnothercaseisthecasewhereinNigeria,thepopulationofMakurdicityhasgrownmorethandoubleintwe

ntyyearsanditisprojectedtofurtherdoublethatincreaseinthirtyyears(Blochetal.,2015).Therefore,agri

culturecompetesforlandwithotherurbanlanduses,whichgeneratehighereconomicrents.Ifthisgrowthi

npopulationcontinuesunchecked,agriculturallandaswellasagricultureproductivitywilldecreasesign

ificantlyinthefutureinthisarea(Potts,2018).Ithasbeenestablishedthaturbanexpansionhassignificante

ffectsonagriculturallandintheareaandtheseeffectsincludedecreasingagriculturalland,decreasingagr

iculturalactivitiesandadecreaseinfarmsize(Ohwo&Abotutu,2015).Lessernumberofpeopleareintoa

gricultureinNigeriaandlargeexpanseoflandinruralareasareleftuncultivated (Brown.,2012).Theprice

sofalltypesoffoodsareveryhigh,whichmakesitdifficultformanypoorinthesocietytoaffordthethreeme

alsaday(Satterthwaiteetal.,2010). 

RwandaisoneofthemostpopulatedcountriesinAfrica.Ithasregisteredanannualpopulationgrowthrate

of2.3%overthelast10years,reaching13,246,394inAugust2022andisprojectedtobe23.6millionby20

52.Thenationisexperiencingasteadyperiodofgrowth,intermsofbothpopulationandeconomicdevelo

pment(MUHIZI,2019) .Rwandaisoneofthecountrieswhicharefacingtheproblemofagriculturallandr

eductionduetoitshighpopulationdensityandrapidurbanexpansion.Thisleadstothereductionofagricul

turalproductioninsomepartsofthecountrywhereagriculturalareasareexperiencingarapidurbanexpan

sion(Bolca,TurkyilmazandKurucu,2007). 

Thecountry'snaturalresourcesandinparticulararablelandarenotincreasing.Thereishighermovement

ofpeoplemovingfromruralareatourbanarea,inhopeoffindingbetterjobopportunitiesinindustriesanda

ffordablelandforresidentialusethisrapidurbanizationbecomesathreattoagricultureproductioninRwa

nda(Samal&Pradhan,2019).InRwanda,over70%ofthepopulationengagedinagriculturesector,andar

ound72%oftheworkingpopulationemployedinagriculture.Deprivingthesectoroflandbringsanincrea

seintheunemploymentrate.Intheurbanareas,thecumulativeeffectofsuccessionanddominancefactors

hasmadelandincreasinglyinsufficiencyforcareer-urbanfarmers(Iheke,2017). 

RapidurbanexpansioninRwandahasadverselyaffecteddevelopmenteffortsinmanycities.Changesinl

andusesubsequentlyleadingtodecreasedagriculturallandinfavoroftheprovisionofresidentialaccom

modationinmosturbansettlements.Thisisreflectedintheformofdormitoryandsatellitetownsthatarebe

ingdevelopedintheurbanlimitwhichwereagriculturallandsintheurbansetting(Iheke,2017).Amajorpr
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oblemofrapidurbanGrowthischanginglandusepatterns.Inaddition,thetwinpressuresofurbanexpansi

onandafastgrowingpopulationhavegreatimpactonAgriculturallandreductioninRubavudistrict.Thisl

eadtotheunavailabilityofprimeagriculturallands,theconsequentlythiscauselowagriculturalland,low

agriculturalproductivity,lowstandardoflivingandfoodinsecurity(Nsanzimfura,2020). 

Therefore,Rubavudistrict,continuefeelpressurefromexcessivedifficultiesofcompetinglandwithothe

rurbanlanduseswhichgeneratehigherincometogovernmentwhentryingtoavoidfoodinsecuritywhich

couldresultfromlessagriculturefarmingactivities 

1.2. Problemstatement 

Rwandahaswitnessedtheunplannedgrowthinurbanizationindustrymainlyduetothelackofformalland

administrationandmanagementinlastdecades(Gatwaza,2016).Inmanydeveloping countries,rapidrat

esofurbanexpansionhasresultedinunplannedandunregulatedgrowth(Ahmed,2011).InRubavudistri

ctasoneofthesecondarycities,thereisrapidurbanexpansiondrivenbypeoplemovingfromKigaliandot

herplacestoRubavudistrictwheretheycanbuildbig,goodandaffordablehousesandgetagoodlife.Thisu

rbanexpansionisaffectingtheagricultureactivities.Theinsufficiencyofagriculturelandismainlycause

dbyconversionofagriculturelandtoresidentialorbuiltuplandandotherurbanlandusesinRubavudistric

t. 

DifferentstudiesGakuru&Uwiringiyimana(2012);WorldBank,(2015)showedthattheimplementatio

noftheurbanizationprogramandagricultureproductivityinRwandahavebeencarriedout,butthereisag

apintheiroutcomesduetothefactthattheydidnotshowtheimpactsofurbanexpansiononagricultureland

.Thus,thisstudyisconductedasthewayofassessingtheimpactofurbanexpansiononagricultureactivitie

sinRubavudistrict. 

1.3. Purposeofthestudy 

Thepurposeofthisstudyistoconductaresearchonassessingtheimpactofurbanexpansiononagriculturel

and.CasestudyofRubavudistrict(2014-

2024).Inaddition,thisstudyiscarriedoutinpartialfulfilmentoftherequirementsfortheawardofadvance

ddiplomainlandsurveying. 
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1.4. ObjectiveoftheStudy 

1.4.1. Mainobjective 

ThisresearchintendstoassesstheimpactofurbanexpansiononagriculturelandinRwanda(2014-2024). 

1.4.2. Specificobjectives 

Thisproject'sspecificobjectiveswereasfollows: 

a) Toidentifythemajorfactorscontributingtotheurbanexpansionandlossofagriculturalactivitie

sinRubavudistrictfrom2014to2024 

b) Toassesstheleveltowhichagriculturalactivitieshavebeenchangedbetween2014and2024 

c) TodeterminehowurbanexpansionisimpactingagriculturallandinRubavudistrictbetween201

4and2024 

1.5. Researchquestions 

Basedontheproject'sserviceabilityandfunctionality,answerstothefollowingresearchquestionswillbe

offeredinordertofulfiltheaboveparticularobjectives. 

a) Whatarethemajorfactorscontributingtotheurbanexpansionandlossofagriculturalactivitiesin

Rubavudistrictbetween2014and2024? 

b) Whatistheleveltowhichagriculturalactivitieshavebeenchangedbetween2014and202

4? 

c) HowurbanexpansionisaffectingagriculturallandinRubavudistrictbetween2014and2024? 

1.6. Researchhypotheses 

UrbanexpansionhasnegativelyaffectedagricultureactivitiesinRubavudistrict.Theurbanexpansionin

thisdistricthascausedmanyharmtoagricultureactivitiesduetothefactthatthebigpartofagricultureland

hasbeenconvertedtoresidentialland.Thisresultedinlessagricultureactivitiesproductivity.  
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1.7. Scopeandlimitationofthestudy 

Thisstudywillbedelimitedintermsofspace,time,contentanddomain.Intermsofspace,thisstudywillbe

delimitedinRubavudistrict.Intermsofcontent,thisstudywillbedelimitedinassessingtheimpactofurba

nexpansiononagricultureactivities.Intermsoftime,thisstudywillbecarriedoutinaperiodfrom2014to2

024.Intermsofdomain,thisstudywillbedelimitedinthedomainoflandsurveying. 

1.8. Significanceofthestudy 

Thisresearchwillhelptheresearchertogetsomeinformationaboutimpactofurbanexpansiononagricult

ureactivitiesinRubavudistrict.Thisstudywillhelptheresearcheraslandsurveyortogetadvanceddiplo

macertificateinlandsurveying.Furtherresearcherswillusetheresultsofthepresentresearchinthecondu

ctionofrelatedstudiesinthedomainofurbanexpansionandagricultureactivities.Thisstudywillhelpani

nstitutiontogainanotherreferencebookinlandsurveyingoptionforfuturestudentsdoingfinalyeardisse

rtationinthesamedomain. 

1.9. Organizationofthestudy 

Thisworkconsistsoffivechapters,wherechapteronewillbethegeneralintroduction,whichcompriseabr

iefdetailofallabove-

mentionedpointsfromthebackgroundtotheresearchsthatresearcherswilluseinthestudy.Thischapterc

omprisestheintroductionofthestudy,backgroundofthestudy,problemstatement,purposeofthestudy,t

heobjectivesofthestudy,researchquestions,scopeofthestudy,significanceofthestudyandtheorganisa

tionofthestudy. 

Thesecondchapterwillbetheliteraturereview,whichwillbeaboutthegeneralunderstandingoftherevie

wsofotherresearcherswiththerelatedstudies. 

Thethirdchapterwillbetheresearchmethodologyanditwillfocusonthemethodsandmaterialswhichwil

lbeusedtoachievetheobjectivesofthestudy. 

Thefourthchapterwillbetheresultsanddiscussionsanditwillbethemostimportantonebecauseitwillsho

wthepresentationoftheresultsacquired. 
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Thefifthone,whichwillbethelastchapter,willcovertheconclusionandrecommendationswithrespectto

thepredefinedobjectives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER2.LITERATUREREVIEW 

2.0. Introduction 

Thissectionofthestudyexplainsthedefinitionsofthekeytermsandincludedthetheoreticalframeworksr

elatedtothisresearch. 

2.1.Definitionofkeyconcepts 

Thedefinitionofthekeyconceptsofthisresearchprojectsincluded:Urban,urbanexpansionandagricult

ureland.Theusefulnessofdefiningthosekeyconceptswasenablestheuserstounderstandclearlythecont

entofthisresearchprojects. 
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2.1.1. Urban 

Urbanmeansbelongingto,orrelatingto,atownorcity.UrbanisanamewithLatinroots,anditmeans"city-

dweller."It'sprobablyknownmoreforthesurnameofcountry-

rocksingerKeithUrban,butitsoundsjustasgreatasafirstname.ParentsmayhopesomedaythatbabyUrb

anfollowsthedreamsofmakingitbiginacitytheylove.Urbanmeans"relatedtoacity".Inthatsense,theter

mmayrefertourbanarea,geographicalareadistinctfromruralareas.Urbanculture,thecultureoftownsa

ndcitiesNsanzimfura,T.,&Nyandwi,S. 

2.1.2. Urbanarea 

Anurbanareaincludesthecityitself,aswellasthesurroundingareas.An urbanarea isthe region surroun

dinga city.Most inhabitants ofurbanareashavenon-

agriculturaljobs.Urbanareasareverydeveloped,meaningthereisa density ofhumanstructures,suchas

houses, commercial buildings,roads,bridges,andrailways."Urbanarea"canreferto towns,cities,and 

suburbs.An urbanarea includesthe city itself,aswellasthesurroundingareas.Many urbanareas areca

lled metropolitanareas,or"greater,"asinGreaterNewYorkorGreaterLondonMortoja,M.G.,&Yigitca

nlar,T. 

Anurbanarea,built-

upareaorurbanagglomerationis ahumansettlementwithahighpopulationdensityandaninfrastructure

ofbuilt environment.Urbanareasareincitiesandtowns.Anurbanareaisoftenthemainareaofemployme

nt.Urbanareashavethemosthuman-

builtstructures.Thisbuiltenvironmentcreatesopportunitiesforhealthsuchassidewalksandpublictrans

it. 

2.1.3. Urbanexpansion 

Urbanexpansionis aconsequenceofurbanpopulationgrowthbecauseurbansettlementsconsumeland .

Urbanexpansionisdefinedsimplyasthephysicalextensionofthegeographicalfootprintsoftowns,cities

,andmetropolitanareasintothesurroundingcountryside,encompassingsurroundingvillagesandtowns

intheprocess.Urbansprawlisdefinedas"thespreadingofurbandevelopmentsonundevelopedlandnear
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amoreorlessdenselypopulatedcity"(Zhang,2018).Urbanexpansionisdefinedsimplyasthephysicalex

tensionofthegeographicalfootprintsoftowns,cities,andmetropolitanareasintothesurroundingcountr

yside,encompassingsurroundingvillagesandtownsintheprocess.Urban expansioningeographicspac

eisoftenill-

definedanditsmeasurementandprojectionintothe futurearecontroversial.Urbangrowthis anincrease

intheurbanizedlandcover.Onepossiblemeansofurbangrowthisbyurbanextension(Poelmans&VanR

ompaey,2010). 

2.1.4. Agricultureland 

Agriculturallandisdefinedasthelandareathatiseitherarable,underpermanentcrops,orunderpermanen

tpastures.Agriculturallandis typicallylanddevotedtoagriculture,thesystematicandcontrolleduseofo

therformsoflifeparticularlytherearingoflivestockandproductionofcropstoproducefoodforhumans.It

isgenerallysynonymouswithbothfarmlandorcropland,aswellaspastureorrangeland.Agriculturallan

dreferstotheshareoflandareathatisarable,underpermanentcrops,andunderpermanentpasturesFarah,

N.,Khan,I. 

Agriculturallandisdefinedasthelandareathatiseitherarable,underpermanentcrops,orunderpermanen

tpastures.Arablelandincludeslandundertemporarycropssuchascereals,temporarymeadowsformowi

ngorforpasture,landundermarketorkitchengardens,andlandtemporarilyfallow.Landabandonedasar

esultofshiftingcultivationisexcluded.Landunderpermanentcropsiscultivatedwithcropsthatoccupyt

helandforlongperiodsandneednotbereplantedaftereachharvest,suchasorchardsandvineyards.Thisc

ategoryexcludeslandundertreesgrownforwoodortimber.Permanentpastureislandusedforfiveormor

eyearsforforage,includingnaturalandcultivatedcrops.Additionalagro-

environmentalindicatorsincludeorganicfarmlandandtransgeniccropland.Thisindicatorispresenteda

satotalandpertypeofagriculturallandandismeasuredinhectaresandinpercentageFarah,N.,Khan,I. 

2.1.5. Agricultureactivities 

Agriculturalactivitiesaredefinedasincome-

producingactivitiesorusesthatarecharacterizedbythecropcultivation,notallofwhicharerestrictedtofl

oral,fruitsandveggies,vegetation,graze,andwood;andfarmingorraisinglivestockactivitiesorusesthat
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areconnectedtolivestockfarming,fishfarming.Agriculturalactivitiesmeans theprocessofproducingc

ropsand/orraisingorkeepinglivestock,whichincludesoperationandmaintenanceofponds,ditches,irri

gationsystemsandthenormaloperation,maintenanceandrepairofexistingstructuresorfacilities,andpr

acticingaquaculture.Agriculturalactivitiesencompass allhumanactionsrelatedtocultivatingcrops,ra

isinglivestock,andproducingfood,fibre,andotheragriculturalproducts(Rosell&Sanz,2012). 

2.2.DrivingfactorsofurbanexpansionandlossofagriculturalactivitiesinRwanda 

UrbanexpansioninRwanda,likeinmanyotherdevelopingcountries,isinfluencedbyacombinationofso

cio-economic,demographic,andpolicy-

relatedfactors.Thelossofagriculturalactivitiesintheseareasisasignificantconsequenceofthisexpansi

on.Herearethemaindrivingfactors(Nsanzimfura&Nyandwi,2020): 

2.2.1.PopulationGrowthandUrbanization 

Rapidgrowthandurbanizationaredrivingfactorsofurbanexpansion.RapidPopulationGrowth:Rwand

ahasahighpopulationgrowthrate,whichincreasesthedemandforhousingandservicesinurbanareas(U

wimbabazi&Lawrence,2017).Urbanization:Aspeoplemovefromruralareastocitiesinsearchofbetter

economicopportunities,thereisaneedforexpandedurbaninfrastructure,leadingtothedevelopmentofp

eri-urbanareas(Nduwayezuetal.,2021). 

2.2.2.EconomicDevelopment 

EconomicTransformation:Rwanda’seconomicpoliciesaimattransformingtheeconomyfromagraria

n-basedtomoreindustrialandservice-

orientedsectors.Thistransformationrequiresmoreurbaninfrastructureandspaces(Sebikabuetal.,202

0).Investmentininfrastructure:significantinvestmentsinroads,utilities,andotherinfrastructureattract

businessesandresidentialdevelopmentinurbanareas(Mugisha&Nyandwi,2015). 

2.2.3.LandPoliciesandRegulations 

LandTenureSystem:Changesinlandtenureandownershippoliciescanincentivizethesaleandconversi

onofagriculturallandforurbandevelopment(Jaganyietal.,2018).LandUsePlanning:Inadequateorout
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datedlanduseplanningcanleadtounregulatedexpansionofurbanareasintoagriculturalzones(Nzakam

wita&Tuyishime,2022). 

2.2.4.Socio-EconomicFactors 

RuralPoverty:Highlevelsofpovertyinruralareaspushpeopletomigratetourbanzoneswheretheypercei

vebetteremploymentopportunities(Modesteetal.,2018).IncomeDiversification:Farmersseektodive

rsifytheirincomesourcesbysellinglandforurbandevelopment,leadingtotheconversionofagriculturall

and(Nyabyendaetal.,2020). 

2.2.5.InfrastructureDevelopment 

TransportNetworks:Improvedtransportationlinksbetweencitiesandurbanareasmaketheseareasattra

ctiveforresidentialandcommercialdevelopment(Kimtaietal.,2023).PublicServices:Accesstobetterp

ublicservicessuchashealthcare,education,andutilitiesinurbanareasdrawspeoplefromruralregions(N

ahayoetal.,2016). 

2.2.6.Environmentalandclimatefactors 

Landdegradation:poorsoilqualityandlanddegradationinsomeruralareascanmakeagriculturalactiviti

eslessviable,promptingashifttourbanlanduses(Uwimbabazi&Lawrence,2017).Climatechange:vari

abilityinclimateconditionsaffectsagriculturalproductivity,makingurbanlivelihoodsmoreattractive(

Simon,2018). 

2.2.7.GovernmentPoliciesandPrograms 

Vision2020andVision2050:Rwanda’sstrategicdevelopmentplansemphasizeurbanizationasapathw

aytoeconomicgrowth(Mugish&Nyandwi,2015).DecentralizationPolicies:Effortstodecentralizeeco

nomicactivitiesandadministrativefunctionstosecondarycitiescontributetourbanexpansion(Jaganyie

tal.,2018) 
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2.3.Leveltowhichagriculturalactivitieshavebeenchangedbetween2014and2024 

RwandaisoneofthemostpopulatedcountriesinAfrica.Thenationisexperiencingasteadyperiodofgrow

th,intermsofbothpopulationandeconomicdevelopment(MUHIZI,2019) .Thecountry'snaturalresour

cesandinparticulararablelandarenotincreasing.Thereishighermovementofpeoplemovingfromrural

areatourbanarea,inhopeoffindingbetterjobopportunitiesinindustriesandaffordablelandforresidentia

lusethisrapidurbanizationbecomesathreattoagricultureproductioninRwanda.Therefore,RubavuDis

trict,continuefeelpainfromexcessivedifficultiesofcompetinglandwithotherurbanlanduseswhichgen

eratehigherincometogovernmentwhentryingtoavoidfoodinsecuritywhichcouldresultfromlessagric

ultureharvest. 

InRwanda,thedevelopmentofcitiesisveryrecentandtheurbanizationratecurrentlystandsataround 17.

72%.Still,thesharereacheditshighestvalueintheobservedperiodin2022(Nduwayezuetal.,2021).Rwa

ndaisoneofthemostpopulatedcountriesinAfrica.Thenationisexperiencingasteadyperiodofgrowth,in

termsofbothpopulationandeconomicdevelopment(Nsanzimfura&Nyandwi,2020).Thecountry'snat

uralresourcesandinparticulararablelandarenotincreasing. 

Urbanizationasaformofurbanizationgraduallyincorporatesurbanzonesintothecity(Nyabyendaetal.,

2020).InRwanda,KigaliCityoutwardexpansionisamajorconcernforfuturelanduseasitacceleratesdep

letionoflandforotheruses(Nzakamwita&Tuyishime,2022).Thisurbanexpansionputspressureonagri

cultureactivitiesthroughincreasinglanddemandwhichcausesreductionoflandforagriculturalactivitie

s.Thispausesthreattofuturefoodsecurity(Nahayoetal.,2016). 

2.4.Influencesofurbanexpansiononagricultureland 

UrbanexpansioninRwandahasprofoundinfluencesonagriculturalland,includingthereductionofagric

ulturalland,changesinfarmingpractices,environmentalimpacts,andeconomicandsocialconsequence

s(Mihigo&John,2022). 
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2.4.1.ReductioninAgriculturalLand 

2.4.1.1.LandConversion 

UrbanDevelopment:Asurbanareasexpand,agriculturallandisconvertedintoresidential,commercial,

andindustrialzones.Thisreducestheoverallareaavailableforfarming(Nahayoetal.,2016). 

InfrastructureProjects:Theconstructionofroads,utilities,andotherinfrastructuretosupporturbangrow

thoftentakesupsignificantamountsofagriculturalland(Nzakamwitaetal.,2022). 

2.4.1.2.LandFragmentation 

SubdivisionofLand:Thedivisionofagriculturallandintosmallerplotsforhousingandcommercialpurp

osesleadstolandfragmentation,makingitdifficulttomaintainviablefarmingoperations(Sebikabuetal.

,2020). 

2.4.2.ChangesinAgriculturalPractices 

2.4.2.1.ShifttoNon-AgriculturalEmployment 

LabourMigration:Asurbanareasdevelop,agriculturallabourersmayshifttonon-

agriculturaljobs,leadingtoalabourshortageinfarming(Uwimbabazi&Lawrence,2017). 

DiversificationofIncome:Farmersmaydiversifytheirincomesourcesbyengaginginnon-

farmactivities,reducingthefocusandinvestmentinagriculture(Jane&Mbabazize,2016). 

2.4.3.EnvironmentalImpacts 

2.4.3.1.SoilDegradation 

ErosionandDepletion:Increasedconstructionandlandusechangecanleadtosoilerosionanddepletiono

fsoilnutrients,negativelyaffectingagriculturalproductivity(Rwanyizirietal.,2020). 

Pollution:Urbanactivitiescanleadtopollutionofsoilandwaterresources,affectingagriculturallands(M

ugish&Nyandwi,2015). 
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2.4.3.2.WaterResources 

WaterDiversion:Urbanexpansionoftenrequiressubstantialwaterresources,whichcanleadtothedivers

ionofwaterfromagriculturaluses(Nzakamwita&Tuyishime,2022). 

Contamination:Runofffromurbanareascancontaminatewatersourcesusedforirrigation,affectingcro

pyieldsandsoilhealth(Twarabamenye,&Nyandwi,2019). 

2.4.4.EconomicandSocialImpacts 

2.4.4.1.IncreasedLandPrices 

LandValueAppreciation:Thevalueoflandinperi-

urbanareastypicallyincreases,makingitmoreexpensiveforagriculturalpurposesandleadingtothesale

ofagriculturallandfordevelopment(Shibanda,2019). 

Speculation:Landspeculationcandriveuppricesfurther,makingitdifficultforfarmerstoretainorexpan

dtheiragriculturaloperations(Farahetal.,2016). 

2.5.MitigationStrategies 

2.5.1.SustainableLandManagement 

PromotingSustainableAgriculture:Implementingpracticesthatenhancesoilfertilityandwatermanage

mentcanmakeagriculturemoresustainableandviable(Jaganyietal.,2018). 

LandUsePlanning:Effectivelanduseplanningthatbalancesurbanexpansionwithagriculturalpreserva

tioncanhelpmitigatethelossofagriculturalland(Nzakamwita&Tuyishime,2022). 

2.5.2.SupportforFarmers 

AccesstoResources:Providingfarmerswithaccesstocredit,modernfarmingtechniques,andmarketsca

nencouragecontinuedinvestmentinagriculture(Nyabyendaetal.,2020). 

EducationandTraining:Trainingfarmersinsustainablepracticesanddiversificationcanenhanceagricu

lturalproductivityandresilience(Coulibaly&Li,2020). 
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2.5.3.PolicyInterventions 

IntegratedDevelopmentPolicies:Developingpoliciesthatintegrateurbanandruraldevelopmentcanen

surebalancedgrowthandsupportforagriculture(Nsanzimfura&Nyandwi,2020). 

IncentivesforAgriculture:Providingincentivesforagriculturaldevelopment,suchassubsidiesortaxbr

eaks,canhelpsustainagriculturalactivities(Nahayoetal.,2016). 

 

 

 

 

 

 

 

 

 

 

CHAPTER3.MATERIALSANDMETHODS 

3.0. Introduction 

Thischapterpresentsthemethodologythatwillbeusedinthestudy.Itindicatestheresearchdesign,thetar

getpopulation,datacollectionmethodsandtheproceduresofdatacollection,thesamplesize,datacollect

ioninstruments,dataprocessinganddataanalysis. 

3.1.Presentationofthestudyarea 

ThisstudywillbecarriedatRubavudistrict.Rubavudistrictisoneofthesevendistrictsofthecountry distri

ct in WesternProvince, RwandaGisenyiBugeshi,Busasamana,Cyanzarwe,Gisenyi,Kanama,Kanze

nze,Mudende,Nyakiliba,Nyamyumba,Nyundo,RubavuandRugerero.Thegeographicalcoordinates
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ofRubavudistrictare01°40′52.53″S and29°19′45.55″E.ThisdistrictAccordingtoNISR(2022),thisdi

stricthas388.4 km²Area,546,683populationsand1,408/km²PopulationDensity(NISR,2022). 
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Figure3.1 
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3.2.Researchdesign 

Thisstudywillusebothaqualitativendquantitativeresearchdesign.Qualitative,aswellasquantitativeap

proacheswillbeemployedtocollectdata.Itwillusebothqualitativeandquantitativeapproachesdurings

ampling,datacollection,andanalysis.Atdatacollectionstage,Qualitativeapproachwillbeusedtocollec

tideasandopinionsfromfarmersinanopen-

endedinterviewtotherespondentswherepeopleprovidedtheirexperiencesinagriculture,whilequantit

ativeapproachwillbeusedtocollectresponsesfromgovernmentinstitutionsandnongovernmentorgani

zationsinaclosed-

endedinterview.Aquestionnairewillbeusedtocollectnumericaldataandalsoobservationmethodwillb

eonsitetoevaluatewhatwasbeingdone. 

3.3.Sourceofdata 

Inthisresearch,researcherwillusebothprimaryandsecondaryofdata.Inthisresearch,Primaryandsecon

darysourceofdatawillbeusedforcollectingdataonthemajorfactorscontributingtotheurbanexpansiona

ndlossofagriculturalactivitiesinRubavudistrictbetween2014and2024,theleveltowhichagriculturala

ctivitieshavebeenchangedbetween2014and2024andtheeffectofurbanexpansiononagriculturalactiv

itiesinRubavudistrictbetween2014and2024. 

3.3.1.Primarysourceofdata 

Theprimarydataarethosedatawhichwillbecollectedafreshandforthefirsttimeandthushappentobeorig

inalincharacter(Sapsford&Jupp,1996).Theprimarydataofthisresearcharedatawhicharerelatedtothe

majorfactorscontributingtotheurbanexpansionandlossofagriculturalactivitiesinRubavudistrictbetw

een2014and2024,theleveltowhichagriculturalactivitieshavebeenchangedbetween2014and2024an

dtheeffectofurbanexpansiononagriculturalactivitiesinRubavudistrictbetween2014and2024.These

datawillbeobtainedthroughthesurveybyobservationonthefield,directcommunicationwiththerespon

dentsthroughpersonalinterviewandusingquestionnairesinordertoexploretheimpactofurbanexpansi

ononagriculturelandinRwanda(2014-2024). 
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3.3.2.Secondarysourceofdata 

SecondarydatawillbeobtainedfromvarioussourceslikedocumentsavailableinINESmainlibrary,onth

einternet,Rubavudistrictreports;writtenorrecordeddocuments,thesisanddissertationsinrelationtoth

eneedswillbeconsultedforexploringtheimpactofurbanexpansiononagriculturelandinRwanda(2014-

2024),especiallyinRubavudistrict,andsatelliteimageries. 

Inthisresearch,theLandsatimageimagesof2014and2024 

willbedownloadedfromUSGSEarthExplorerwebsitebyusingERDASimagine9.2andArcGIS10.8.1.

TheimagedatafileswillbedownloadedinzippedfilesfromtheUnitedStatesGeologicalSurvey(USGS)

websiteandextractedtoTiffformatfiles.ThedownloadedimageswillbeconvertedtoimageformatinTif

fandthepre-processingprocedure. 

3.4.Datacollectiontechniques 

Incollectingdataofthisstudy,questionnaire,interview,anddocumentationtechniquewillbeusedinorde

rtogetinformationforexploringtheimpactofurbanexpansiononagriculturelandinRwanda,specificall

yinRubavudistrict(2014-2024) 

3.4.1.Primarydatacollectiontechniques 

3.4.1.1.Questionnairetechnique 

Questionnaireisawrittenorprintformuseingatheringinformationconsistingofalistofquestiontobesub

mittedtooneormorepersonsorrespondents(Kothari,2004).Theformulationorquestionnaireitemsbas

edonthenatureoftheproblemtobesolvedandrespondentsbriefedontheobjectivesofthestudy(Gagnon,

2010).Inthisresearchproject,questionnaireswillbeformulatedinEnglishandcaretooktoensurethatque

stionsarenotsubjectiveanditwillbeusedtogatherinformationfromlocalfamersandlocalleaderslivingi

nRubavudistrictastherespondentsofthisresearchproject. 
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3.4.1.2.Interviewtechnique 

Aninterviewisdefinedasamorepersonalformofsurveyresearchinwhichquestionsareposedinfaceortel

ephoneexchangebetweentheinterviewerandrespondent(DeLeeuw,1992).Thestudywillusefacetofac

einterviewmethodtogatherdatarelatedtotheimpactofurbanexpansiononagricultureactivitiesandthes

edatawillbecollectedthroughperson’sinteractionwherestructuredandsemi-

structuredinterviewswillbeusedtothefarmers,districtandsectorsagronomistanddirectorofonestopce

ntreofRubavudistricttocollectqualitativedatainordertoaddressallthequestionsofthisresearch. 

3.4.2.Secondarydatacollectiontechniques 

Inthisresearch,theLandsatimageimagesof2014and2024willbedownloadedfromUSGSSearthexplor

erwebsitebyusingERDASimagine9.2andArcGIS10.8.1.Theimagedatafileswillbedownloadedinzip

pedfilesfromtheUnitedStatesGeologicalSurvey(USGS)websiteandextractedtoTiffformatfiles.The

downloadedimagethenwillbeconvertedtoimageformatinTiffandthepre-processingprocedure. 

3.5.Softwaretobeusedintheproject 

Thesoftwaretypeswillbeusedfordifferenttypesofactivitiesintheprocessofanalysingtheimpactofurba

nexpansiononagricultureactivitiesinRwandaspecificallyinRubavudistrict(2014-

2024)includeArcGIS10.8.1,ERDASimage9.2,MSExcelandMSword.ERDASImagine9.2willbeuse

dfortheimageprocessing.ArcGIS10.8.1softwarewillbeutilizedtopreparetheadministrativemapofthe

studyareaandthemapoftheoutputoftheresearch;MicrosoftWordandExcel2016willbeusedtowritethe

reportandArcGISandERDASimage9.2softwarewillbeemployedincombinationwithautomaticclass

ification. 

3.6.Samplingtechniqueandsamplesize 

Duetothelimitationsofresources,timeandlogisticsincontactingpeoplewithintheprojectofanalysingth

eimpactofurbanexpansiononagriculturelandinRwanda(2014-

2024),casestudyofRubavudistrict,purposivesamplingtechniquewillbeadoptedbecauseitwillenablet

heresearchertoreachthetargetedrespondentsquickly,whereselectedbyusingYamane’sformulainord
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ertodeterminethesamplesizeandwhichwillbeusedtoinvestigatetheunitswhichfitthedesiredresearcho

bjectives. 

3.6.1.Samplingtechniques 

Samplingtechniquesprovidearangeofmethodsthathelptoreducetheamountofdatacollectionbyco

nsideringonlydatafromsubgroupratherthanallpossiblecaseelements(Saunders&Allen,2010). T

hisresearchprojectwillusepurposivesamplingtechniqueforselectingrespondentsofthestudy.Pur

posivesamplingtechniquewillbeusedtoensurethateachmemberofthetargetpopulationhasanequa

landindependentchanceofbeinginvolvedinthesample.Itwillbeusedtoselectbothfamersandlocall

eadersinRubavudistrict. 

3.6.2.Samplesize 

ThestudywillbeconductedbasedonthesurveyinRubavudistrict.Thesamplefarmerswillbeselectedby

utilizingapurposivesamplingtechnique.Fromthetotalnumberoffarmersthatareusingagricultureasthe

irprimaryincomesourceintheselectedstudyareas,90respondentswillbetakenfromallsectorsofRubav

udistrict.ThesummaryofthenumberofrespondentswhowillbeselectedfromstudyareaispresentedinT

able. 

Table3.1 

Category of 

respondents 
SampleSize SamplingTechnique 

Farmers 
90(10each 

Sector) 
Purposivesampling 

DirectorofonestopcentreofRubavudistrict 1 Purposivesampling 

Agronomistatsector 12 Purposivesampling 

Agronomistatdistrictlevel 1 Purposivesampling 

Executivesecretaryofsector 12 Purposivesampling 

Total 116  
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3.7.Dataprocessingandanalysis 

3.7.1.ImageClassificationandAccuracyAssessment 

Whentheclassificationdataaretobeusefulindetectionofchangeanalysis,itisessentialtoperformaccura

cyassessmentforindividualclassification.Accuracyassessmentisanessentialandcrucialpartofstudyi

ngimageclassificationandthusLULCCdetectioninordertounderstandandestimatethechangesaccurat

ely.Itrevealstheextentofcorrespondencebetweenwhatisonthegroundandtheclassificationresults.Itis

importanttobeabletoderiveaccuracyforindividualclassificationiftheresultingdataaretobeusefulinch

angedetectionanalysis.Inthisstudy,accuracyassessmentwillbedoneforthegeospatialdata,forwhichth

egroundtruthdatalikelyequates. 

Anoverallaccuracywillbecalculatedbydividingthesumofthecorrectlyclassifiedsampleunitsbythetot

alnumberofsampleunits.AndalsotheuseofGISsoftwareismoreimportantduringmapfinishingandma

kinglayoutandadditionoflegend,title,scale,northarrowGISwillbeused. 

3.7.2.Changedetection 

Inthecaseofthestudyarea,maximumlikelihoodsupervisedclassificationandpost-

classificationchangedetectiontechniqueswillbeappliedtogeospatialdataacquired2014and2024resp

ectively,tomaplandcoverchangesinRubavudistrictbetween2014and2024.Asupervisedclassificatio

nwillbecarriedoutonthetwelvereflectivebandsfortheimagesindividuallywiththeaidofveryhigh-

resolutionimages.Post-

classificationchangedetectiontechniquewillhelpresearchertoproducechangeimagesthroughcross-

tabulation,thuschangesamongdifferentlandcoverclassesofRubavudistrictwillbeassessed.Regardles

softhetechniqueused,imagerywilldependonboththenatureofthechangeinvolvedandthesuccessofthe

imagepre-

processingandclassificationprocedures.Normally,thischapterisimportantasitexplainsallmethodsan

dmaterialswillbeadoptedinthisstudytoachievethemainobjectiveofthisproject. 
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3.7.3.Dataprocessing. 

Inthisresearch,Very-

HighResolutionimages(AerialImages)willbeprocessedinArcGIS10.8.1.Classificationoflanduse/la

ndcoverofRubavudistrictwillbedoneinArcGIS10.8.1.Softwarebyusingunsupervisedclassification

methodwithsatelliteimages,thenthroughaccuracyassessmentwithrandomreferencepointswillbecalc

ulatedtoclarifyiftheclassificationmadewasinconformancewithwhatwasontheground.  

3.7.4.Visualimageinterpretation 

Imageenhancementtechniqueswillbeusedtoimprovethequalityofanimageasperceivedbyahuman.Th

esetechniquesaremostusefulbecausemanysatelliteimagewhenexaminedoncolour,itgivesinadequat

einformationforimageinterpretationandtruecolourcompositewillbeusedtovisualizetheSatelliteima

gesofRubavudistrictbeforeurbanizationofthisdistrictand. 

3.7.5.Recording 

Aftertheclassificationprocess,allsignaturesamplepointwillbegroupedasclassbyrecordfunctionacco

rdingtothedeterminedlandcoverclassificationtypeinstudyarea.Recordingwillinvolvetheassignment

ofnewvaluestooneormoreclassesandwillbeusedtoreducethenumberofclassesandcombineclasses. 

3.7.6.Accuracyassessmentreport 

Inthisresearch,eachoflanduse/landcovermapwillbecomparedtothereferencedatatoassessaccuracyof

theclassification.TheReferenceDatawillbepreparedbyconsideringthegroundcontrolpoint,thefieldk

nowledgeandGoogleearthimage.Duringthisclassificationinaccuracyassessment,theactuallandusest

hatexistongroundwillbecomparedtotheplannedlandusesonthemasterplanusingGISoverlaytools.  
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CHAPTER4.RESULTSANDDISCUSSIONS 

 

4.1.Introduction 

UncontrolledforceofurbanexpansiononagriculturalactivitiesespeciallyinRubavudistrictraisesman

yissueswhichmighthavebothpositiveandnegativeimpacts.Themonitoringofthesechangesiscruciala

nditisdifficulttounderstanditsdynamicsoverdifferenttimescales.Sotheimpactsofurbanexpansionon

agriculturelandwereassessedinRubavudistrictfortheyears2014to2024. 
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4.2.Presentationofthemajorfindings 

4.2.1.MajorfactorscontributingtotheurbanexpansionandlossofagriculturalactivitiesinRubav

udistrictfrom2014to2024 

Thesurveyedrespondentswereaskedonthedrivingfactorsofurbanexpansionandlossofagriculturalact

ivitiesinRubavudistrict.Thefindingsshownthatthedrivingfactorsofurbanexpansionandlossofagricul

turalactivitiesinRubavudistrictwerepopulationgrowth,infrastructurefacilitiesdevelopment,industri

alGrowthandemployment.Hereistheirviewonthequestion: 

 

Figure4.1:DrivingfactorsofurbanexpansionandlossofagriculturalactivitiesinRubavudistrict 

 

TheFigure4.1illustratesthat30.6%ofrespondentsreportedpopulationgrowthastheoneofthedrivingfa

ctorsofurbanexpansionandlossofagriculturalactivitiesinRubavudistrict.InRubavudistrict,populatio

ngrowthcontributedtourbanexpansionandlossofagriculturalactivities.Thisimpliesthatfrom2014to2

024inRubavudistrictasperi-

urbanarea,theincreaseofpopulationinthissectorfromdifferentareahaveresultedinthegrowthofbuildi

ngsettlementsandthereductionofagriculturalactivitiesandgradualcausingfoodinsecurities 

33.3%ofrespondentsreportedthatdrivingfactorsofurbanexpansionandlossofagriculturalactivitiesin

Rubavudistrictisinfrastructurefacilitiesdevelopment.Thisimpliesthaturbanadvantagesincludegreat

eropportunitiestodifferentkindofinfrastructuresincludingfeederroads;electricitysupply,pipedwater

supply,healthcareservices,schoolfacilitiesandmorereadilyavailablemodesoftransportandcommuni

cationandthesemayimprovelivingstandardsandprovideemploymentandotherformsofeconomicacti

vities.AvailabilityofcommunityinfrastructuresinRubavudistrictstimulatesentrepreneurialmindssuc

hasjobcreation,businessmanagement,thequalityoflifeofthepeopleandsocio-

economictransformation.ThisresultedinurbanexpansionandlossofagriculturalactivitiesinRubavudi

strict.ThisisinaccordancewithNdulu(2006)whostatedthaturbandevelopmentischaracterizedbythea

vailabilityofbasiccommunityinfrastructuresfacilitiesthatcontributedinurbanexpansionandlossofag

riculturalactivitiesinRubavudistrict. 
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22.2%ofrespondentsreportedthatindustrialgrowthisoneofthedrivingfactorsofurbanexpansionandlo

ssofagriculturalactivitiesinRubavudistrict.Thisimpliesthatfrom2014to2024,theexplosionofindustri

alizationandmanufacturingenterpriseswithinaRubavudistrictgivesrisetomoreemploymentopportun

itieswhichisanotherfactorofurbanexpansionandlossofagriculturalactivitiesinRubavudistrict. 

13.9%ofrespondentsreportedthatemploymentcontributestourbanexpansionandlossofagriculturalac

tivitiesinRubavudistrict.From2014to2024,inRubavudistrictthereishighurbandevelopmentandindu

strialgrowthcreateopportunitiesforjobsthatresultedinurbanexpansionandlossofagriculturalactivitie

sinRubavudistrict 
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4.2.2.Leveltowhichagriculturalactivitieshavebeenchangedbetween2014and2024 

4.2.2.1.Levelofagriculturallandin2014 

Inordertoanalyzethelevelofagriculturalactivitiesin2014,thelanduse\landcovermapofRubavudistrict

in2014wasused.Belowisthediscussiononit 

Figure4.2LanduseandlandcovermapofRubavudistrictin2014 

Theabovemap,whichshowsthelanduse\landcovermapofRubavudistrictintheyearof2014.Redcolorr

epresentsresidential,greencolorrepresentsforest,brightgreencolorrepresentsagriculture.Fromtheab

ovemap,itisobviousthatresidentiallandusepresentedbyredcolorandagriculturelandusepresentedbyb

rightgreencolorweredominantin2014becausetheycoveredbigpartofRubavudistrictwithinthemapw

hileotherusesfollowlikeforestandwaterlandusesweresmallandcoveredsmallpartofRubavudistrict.B

ywatchingmapcloselyit’sclearthatgreencolorandredcolorscoverssmallpartoftheareaofRubavudistri

ct. 

Table2:LanduselandcovertypesofRubavudistrict2014 

LULCTypes 
2014 

Area(ha) Area(%) 

Residential 13372.6 34.4 

Forest 4822.8 12.4 

Agriculture 20,638.46 53.2 

Total 38833.89 100 

 

Theabovetableshowsthatin2014,residentiallandareacovered13372.6whichis34.4;forestareacovere

d4822.8hawhichis12.4%whiletheagricultureareacovered20638.46hawhich53.2%is.Thisimplicate

sthatagriculturelandusewasathighlevelwith20638.46hawhichis53.2%ofthetotalareaofRubavudistri

ct.Theforestandresidentiallandusesarerelativelylowcomparedtoagriculturelandasseenfromthemap

aboveandthetableabove.Theresearcherconcludedthatin2014,agriculturalactivitieshavebigarea(206

38.46ha)with53.2%comparedtotheotherstypesoflanduses 
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4.2.2.2.Levelofagriculturallandin2024 

Inordertoanalyzethelevelofagriculturalactivitiesin2024,thelanduse\landcovermapofRubavudistrict

in2024wasused.Belowisthediscussiononit 
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Table34 

Theabovemap,whichshowsthelanduse\landcovermapofRubavudistrictintheyearof2014.Redcolorr

epresentsresidential,greencolorrepresentsforest,brightgreencolorrepresentsagriculture.Fromtheab

ovemap,itisobviousthatresidentiallandusepresentedbyredcolorandagriculturelandusepresentedbyb

rightgreencolorweredominantin2014becausetheycoveredbigpartofRubavudistrictwithinthemapw

hileotherusesfollowlikeforestandwaterlandusesweresmallandcoveredsmallpartofRubavudistrict.B

ywatchingmapcloselyit’sclearthatorangeandbluecolorcoverssmallpartoftheareaofRubavudistrict . 

Table44 

LULCTypes 
2014 

Area(ha) Area(%) 

Residential 15,529.49 40 

Forest 5928.5 15.2 

Agriculture 17,375.9 44.8 

Total 38833.89 100 

 

Thetable7showsthatin2014,residentiallandareacovered15,529.49hawhichis40%;forestareacovere

d5928.5hawhichis15.2%whiletheagricultureareacovered17,375.9hawhich44.8%is.Thisimplicates

thatagriculturelandusewasathighlevelwith17,375.9hawhichis44.8%ofthetotalareaofRubavudistric

t.Theforestandresidentiallandusesarerelativelylowcomparedtoagriculturelandasseenfromthemapa

boveandthetableabove.Theresearcherconcludedthatin2014,agriculturalactivitieshavebigarea(17,3

75.9ha)with44.8%comparedtotheotherstypesoflanduses. 
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4.2.2.3.ChangedetectionoflanduseandlandcoverofRubavudistrictfrom2014to2024 

 

 

Figure2.3:ChangedetectionmapoflanduseandlandcoverchangeofRubavudistrictfrom2014to2

024 

TheabovemapisthechangedetectionofRubavudistrict,whichshowsthechangethatoccurredfrom2014

to2024. 

Table5:Comparisonbetween2014and2024 

LULCTypes 
2014 2024 Changethatoccurredfrom2014to2024 

Area(%) Area(%) Area% 

Residential 34.4 40 5.6(increased) 

Forest 12.4 15.2 2.8(increased) 

Agriculture 53.2 44.8 8.4(deceased) 

Total 100 100  

 

Fromthetable5,itisclearthatresidentiallanduseareaincreasedathighlevelthathasresultedinurbangrow

thfrom2014to2024.Thisscenariocausesthedecreasinginagriculturelanduseareafrom2014to2024.As

clearlyseenonthemap,theurbanexpansionwillplayedagreatimpactonchangeofagriculturalactivitiesi

n2033comparedto11lastyear. 

4.2.3.ImpactsofurbanexpansiononagriculturalactivitiesinRubavudistrictbetween2014and20

24 

Fromtheobtainedresultsbyanalysisofresearcher,thestatusofagricultureactivitiesandlandcoverafteru

rbanizationinRubavudistrictwascharacterizedbylessareaforagriculturelanduse,lessagriculturelandi

nvestments,lessagricultureharvestandlessagriculturebasedmarket.Belowisthegraphtorepresentthe

obtainedresults. 
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`  

Table6 

Theobtainedresultsshowthatafterurbanexpansion,agriculturelandusebecomelessbecauseithasbeen

convertedtobuildupusewhichharmedtheagricultureproductionhencetherewassmalllandforagricultu

realsotheharvestbecomesmallinaddition,agriculturelandinvestmentbecamelessasmanypeoplewere

investinginbuilduplandwhichontheotherhanddecreasedagricultureproductionas.Theagriculturebas

edlandmarketbecomelessasalltheeffortswereputinbuildupsopeoplearemoreconcernedwithlandmar

ketsforbuiltuppurposethanagriculture. 

TheobtainedresultsarelikesomeofauthorswhosaidthatUrbanexpansionleadstoacontinuouslossofagr

iculturalproduction,bothdirectlyundertheformoflandtake,andindirectlywithagriculturallandfornon

-

productiveruralactivitieslikerecreation,horsekeepingorhobbyfarming(Beckersetal.,2020).Theseur

banizationprocessesputpressureonfarmers,makingfarmingactivitiesharderthroughreducedagricult

uralland,negativeexternalitiesandthecompetitionforland(Losadaetal.,2018). 

Also,fromtheobtainedresults,ithasbeenfoundthaturbanizationinfluenceagricultureproductionbyco

nvertingagriculturelandtobuildup,morelandinvestmentsinbuiltupandpopulationgrowth.AssaidbyS

atterthwaiterandothers(2010)duetooverpopulationandrapidpopulation increaseinmosturbanareas,t

hereisashortageofagriculturelandandtheagricultureactivitiesareverydecreased,thenthisdecreaseand

affectstheagricultureproduction.Urbanexpansionoccursmainlybecausepeoplemovefromruralareast
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ourbanareasanditresultsingrowthinthesizeoftheurbanpopulationandtheextentofurbanareas,allofthe

sedecreasetheagricultureproduction(Wilonoyudhoetal.,2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER5:CONCLUSIONANDRECOMMENDATION 

5.1.Conclusion 

ThisstudywasfocusedtoassesstheimpactofurbanexpansiononagriculturallandinRubavudistrict(20

14-

2024).Duringourassessmenttheimageclassificationandaccuracyassessmentwasdonebyanalysisthr
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eeclassessuchasresidential,forestandagriculture.Theresultsshowedthattheurbanexpansionisnotonl

ychangeddependontheperiodoftimebutalsotheagriculturalactivitiesdecreasewhenurbanexpansion

come.Theassessmentidentifiesthattheurbanexpansionaffectingtheagriculturallandareaasperiodoft

imeincreasinglyandiftheseexpansionsarenotwellmanagedandcontrolled,thelargeareaofRubavudis

trictwillbeoccupiedbyinfrastructuresthatwillhighlyreducethequantitiesofproductionthatwillbeobt

ainedfromagriculturalland.Theresultsalsoshowedthattheyarebigquantitiesofagriculturallandthatlo

stwithin11yearsandwiththislosstheagriculturalactivitiesinRubavudistrictastheurbanizationincreas

ingthelandforcultivationalsoreduced.Therefore,Policiesandprogrammersrequiredfordevelopment

alplanning.Decreaseareaunderagriculturallandmightdirectorindirectlycausedegradationofenviron

ment.Themajorfindingsoftheimageanalysisrevealedthatareaunderresidentiallandhavebeenincreas

ingsignificantlyintheborderareaofRubavudistrict.DuetoincreasingpopulationpressureinRubavudi

strictareaisalreadybecomingcongestedthisleadstodecreaseagriculturallanduse.Thisstudywasnoton

lysubjectedtothedataconstraintswhichisaseriousprobleminaccomplishingthisprojectbutlowknowl

edgeinstatisticalmethodalsotakeinfluence. 

5.2.Recommendation 

Governmentshavearangepolicyofurbanandagriculturalpolicy.Practicalapproachesthatcouldbeinm

ostcitiesinclude: 

❖ Todelivereducation,trainingandbridgingcoursestolocalcommunities.Thecontactof

cityresidentswithurbanandagricultureofficersisthemainsourcefromwhichurbanresiden

tsreceiveadvicetoavoidthebigrateofagriculturelandloss, 

❖ Toorganizespecialagriculturecampaignsaboutthegooduseoflandanditseffectsonagr

iculturalproduction, 

❖ Toimproveastrongcollaborationbetweencityresidentsandotherstakeholdersinvolve

dinurbanplanninganddevelopment, 

❖ Tomobilizethepopulationandotherstakeholderstoconstructthemulti-

storiedbuildingsinsteadofmanysinglehouseswhichareoccupyinglargespaceswhichwer

esupposedtobeusedforagriculture 
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