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ABSTRACT

Appropriate land use decisions are vital to achieve optimum productivity of the land and ensure
environmental sustainability. Land evaluation for irrigated agriculture was carried out in
Busitema Sub.County following the FAQ procedure of Land evaluation for irrigated agriculture,
NRCS soil classifications, and ESRI rules for GIS in overlay. The result of the study revealed
that the arid months are J anuary, February, July and August, soils of Busiterna Sub Ct__mnt_y study
are suitable for irrigated. Considering topography, drainage, sediment transport, soil and slope as
the factors that affect irrigated agriculture, the suitability model shows that 58% is suitable,
0.09% is highly suitable and the rest is not suitable. This suggests that all the lmitations can be
improved so ds to attain the potential suitability through practicing integrated soil fertility
management, farmers should use irigation as a supplementary roethod during the arid months

and also opt for good land management practices for optimum and sustainable production.
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LIST OF ACRONYMS

AHP
AWC
DEM
GDP
GIS
GPS
FAQ
TLWIS
KARI
LUCC
MAATF
MCE
MLHUD
NRCS
QGIS
UBOS
UNMA

UT™M

Analytical hierarchy process
Available Water Content
Digital Elevation Model
Gross Domestic Product
Geographic Information System
Global Positioning System
Food and Agriculture Organization of the United Nations
Tntegrated Land and Water Software
Kawanda Agricultural Research Tnstitute
Land Use Classification Code.
Ministry of Agriculture, Animal Industry and Fisheries
Multi Criteria Evaluation
Ministry of Lands; Housing and Urban Development
Nataral Resources Conservation Service
Quantum Geographic Information System
Uganda Bureau of Statistics
Uganda National Meteorological Authority

Universal Transverse Mercator

vi



TABLE OF CONTENTS

DECLARATION .....ocouremievuieetvemssesesessemnssreessessssss s ssss e esissbsssesbeensansms s sssssssmssssnreinssrers |
APPROVAL oo omcteetie e cvsens e eee st ssasae s ctsassonseeeensssss s sessa sesresese st sareaseessssanssasrinsssinranes M1
ACKNOWLEDGEMENT ......cccooee. -
DEDICATION certoavoeeceosievioemeeesssseseeeeesssotteee s sasessoesassassesseemnsaaseeremsesessan sFesemmssiarareessemmssssssissssases
LIST OF ACRONYMS ....ooccmrnnn. vvireiaesn e eeepasessoteenmeer st emmntes T _
LIST OF TABLES ......covoreuucirsiaereeisessasiesesssn et emeasssessssibassssscsssisess e sesassssarasersessbassssemmsasssssersanos
LIST OF FIGURES ....coovorueroerenecervrenn eveeerenre
1.0 INTRODUCTION Lo eeecsesonsrseeeaesssaeene s sesssessaeeen s smemn osessasees s easiatraseenesonions

1.1  BACKGROUND........cccoemnenn. et beaee et re e

1.3 OBIECTIVES ....oomoiee vt eectecetessseenoe v eree s san e es e ssssasseesssessssssemsas s seeesbsasansiesssessiesne-
1.3.1 MAIN OBJECTIVE.......... renseernsnnd ineseeeessvorenenasasannes : _
1.3.2 SPECIFIC OBTBCTIVES ...ooo et sesesiossse e ssesfebssemsnt st sesmssesotssseeessessanssosscsans

1.4 JUSTIFTCATION ...ocovivrereeeceioeaseeceveseessessessseseemsstrassssessm et semmensestsanessesecesassssensossasiniane

cerseteeeb s eetsas bt eeen e N SO 2
1.6 THE LOCATION OF THE STUDY AREA ..ot iectseseeeeestvessosseeeeesssseseens

2.0 LITERATURE REVIEW ..o soesios s ienne

2.1 DEFINITION OF TERMS ... otocoecoeecaeietieesseeeetre e esesresansseemssssssssseas st s esstrasssnssssisnensin
2.1.1 IRRIGATION .......... eieeeerber e evereeaseesenp e teneren _
232 IRRIGABLE LAND L....coireeeetierteeaere st amseeeress besansseemiestrenie e safesanrmoeebessssansemmsesesans

213 LAND it et a e cramerrnaenes

1.5 SCOPE OF THE STUDY .....

2.1.6 LAND USE PLANNING (LUP).............

2.1.7 LAND QUALITY INDICATORS (L) cooveeeeeeoeectiere s s et esstreeeeessssanereenivains
2.1.8 LAND EVALUATION ..o, v eetere e ettt oo eeem b e emm e easanreres ..

2.1.9 IRRIGATION SUITABILITY oot coeetinees st ses s eiesemeamaeseeaesremasessonseasemsansens o
2.2 IRRIGATION WATER NEEITED ... ooreeeereeseer oo s eeeersoaeioeses s aoeeeeieeasssssesasiossnsnsassesne s

B T o T P 4

LA

wh LA

vii



2.3 PROCEDURES FOR LAND EVALUATION.............. tvetreteeteseenesesesanisassmansaninsieetratreranion O
2.4 PARAMETERS TO CONSIDER IN LAND EVALUATION ..ooovveriecerecr e meeenpessrenrane s 7
241 SOIL............. oo eenamaneseerm e e pe e seanea 1eres et eranaeens b ervenreeet s tssearoes eeveren T
242 TOPOGRAPHIC DATA .. eebtreereeer e oese e e seese st rese st epeesnenpstiannsisaninen 10
2.4.3 METEOROLOGICAL DATA. .cocurerrrirrernenne. Fhemsnrsemsensasserirees U I/
244 DRAINAGE DATA. ... ccoonveiirevnrre e eerere e anaanns Y SO 12
2.4.5 SEDIMENT TRANSPORT DATA ....coereecrerrmeianeyerssnsnnee SNV ¥
246 LAND USE DATA oo g iererirs et e et ot anceeseeannins ierianie e re o 12
2.5 ROLE OF GIS AND REMOTE SENSING ..ooorieiriceare i e eecaeseeetersemsessenseseemeseonsaons .12
2.6 MULTI-CRITERIA EVALUATION (MCE).....cvoreretranrmerereseeineernemeane reemeneemanriens oo 13
2.7 ANALYTICAL BIERACHY PROCESS (AHP) ..ceviimeinemereremaienesnssinaesensrcarmenmsivenmanseaens 14
2.8 OVERLAY METHODS . ...ooovce e moressarsssssessseasiarssenssosesanscssiasestonssvmsessnssasssssssssasenss 14
2.8.1 FEATURE OVERLAY .ot et et e bt en e e s e crne et 14
2.8.2 RASTER OVERLAY ..oouiioerircreverecesrsss st svssemseessesrasesssssresercirsanesrmesssrsnsassenss 13
2.9 OVERLAY TOOLS oo eeererereseeseresesevsseenmsossiossismssivssrsesesssnsssenssmmsinesosmensossossssnasss 15
2:9.1 VECTOR OVERLAY TOOLS.....coonvevroariiesesnesrmssesivessrsssssssenssssssmsssssssssesssssnses 13
2.9.2 RASTER OVERLAY TOOLS -....oiveeetiousieneireerrsearesresons s sarsesiosessoscossamssisiessossrne 16
2.10 WEIGHTED OVERLAY METHOD «..oourocovercasscrnnenionsoesssesassmseresns oo ssesneseseiemsenivest 16
3.0  METHODOLOGY .............. tvrmaieeie s erem et et ern e bpm e et e reereeranesens .17
3.1 GEOSPATIAL AND METEOROLOGICAL DATA COLLECTION AND ANALYSIS 17
3.1.1 DATA ACQUISITION........cimrenereeriesmausasionsinssvemsessceressasieivmssmasronsesseessessmness s 17
3.1.2 DATA ANALYSIS... e s an s bhr s e e e st reen e eesnet s st ntarosnesnnnns LT
3.2 OVERLAY OF THEMATIC MAPS TQ DEVELOP A SUITABILITY MODEL. .......... 19
3.2.1 RECLASSIFYING OF THEMATIC MAPS 19
3.2.2 SOIL SUITABILITY MODEL...c.oimrmeeesienmarmereen. etemseetsesenrsreses et onsroeeies 19
3.2.3 IRRIGATION SUITABILITY MODEL ....oovovvieeoeceeesconesnesnesesseresmseeseemoeenesnessee 19

3.3 VALIDATING THE MODEL OUTPUT ..coovoe i b rmn b ansenteasares et rreeeees .. 19
40 RESULTS AND DISCUSSTONS . .....coooricreeiieseeesesseesomses e csaisasisiossmsresnosssasesrsrsrecrs 21
4.1 GEOSPATIAL AND METEOROLOGICAL DATA COLLECTION AND ANALYSIS 21
EIR R 00 81 7% i (S 07N - NS S e 21
432 LAND USE MAP . ovcooiesieerecemnsereessceesseeesenssvs coemssesis e snns TR e 23

viil



413 SOTL MAP ... scemerransenes berear e arereent et e SO

4.‘! .4 SLOPE MAP;..“".-“" L R LT L T B S LT TR YT T I PP -4-.9«-.-. £
4.1.5 DRAINAGE MAP ..oooooooo e oo

4.1.6 SEDIMENT TRANSPORT MAP ....coiiimrecireamaeecsessranesecsi s coensrarasssensassssieens

4.2 OVERLAY OF THEMATIC MAPS TO DEVELOP A SUITABILITY MODEL.......... .

42,1 RECLASSIFYING ooovoeoeeereeeeeeseeeseses e senenns s e ieieeneneans erreereee s s
4.2.2 SOTL SUITABILITY MAP oo ceeeve e sese e epaseoossese e sesseeessseeseenaeseeemes
4.2 3 IRRIGATION SUITABILITY MAP. .. oot eeareeeeeesesesseeeamseseserees

4.3 VALIDATION OF THE QUTPUT «.ooee o eeeoseereeceveseseeeseensesseesaemeneessesesoeasreeeseeasarareseene.

5.0 CONCLUSION AND RECOMMENDATIONS .....oovs it ieereeeemeen e seneee st smecs e
5.1 CHALLENGES FACED............ U OV UNS VSV S SRRSO

5.2 CONCLUSTON o ovveeeeoeeesesseseomsoseseseees et eetoreeesoestessessetenereesess ot eeseen e sresseres esssessseressserre

5.3 RECOMMENDATIONS ... ...oooiroeoeeeeermieosseeiasomeestasessonistansossmeemsiesoseetomrmassaneesaiesaesnemesers |

REferBHCES...._ .......... Amessvarrre——. srvrerrascasunsany s O L L 1 L L LT T T e e T e T L IT L P P TY PEEPEI

APPENDIX ..o eeoeeeoerires e reeeeeseeesmseeasemssensreassessesss et esatsensssanseseeseras st e s et ostssmseaereesssasesesessees

ix

s YR



LAST OF FIGURES

Figure 1.1 The location of Busitema Sub County in Busia district. .............. reremereeesnessansrenes .3
Figure 3.1 The summary of the Methodology ... omvooreecereeeemece e reresssnemaree s VRN
Figure 4.1 A cumulative single mass curve for Rainfall data fmm 1901 i0 2015 ................. 21
Figure 4.2 The variation of temperature and rainfall from 2006 10 2015 ..o, 23
Figure 4.3 Land use map of Busitema Sub County ............ S SN rviersnnnnarennnios 23
Figure 4.4 The derived soil characteristic maps ... revenmeraene e snn e et o 26
Figure 4.5 Aspect ratio and slope ntaps of Bus:tema Sub County SRS |
Figure 4.6 The flow accumulation map and flow direction of Bus:tema Sub Cmmty .......... 28
Figure 4.7 The sediment transport map of Busitema Sub County streams ....................... 28
Figure 4.8 The soil suitability map ... cere e eraneaassisnenees B2
Figure 4.9 The irrigation snitability map ................ errresersisaenes S Clerereereuianeraieseraene 33
Figure 4.1 The irrigation suitability map after valldatmn certeattegsenann e s annE e aes ek e e her e 34
Figure 4.11 Ground trath map of Busitema Sub County.........cooooiivierrereecomerericcncssecenens 34

X1



1.0 INTRODUCTION

This chapter includes the back ground to the study, problem statemeni, objectives, and

justification of the study, scope as well as a brief description of Busitema Sub County.
1.1 BACKGROUND

17% of the world’s total cropped area is irrigated, irrigated agriculiuie provides 40% of the
world food production. This is almost 2 double of what rain fed agriculture can produce. (1) At
present, the world is faced with rapid population growth leading to ever increasing demands on
available land, especially through the need for food production. To feed the nearly 8 billion
people expected to live on earth by 2025, food production will have to be doubled. (2)

Agriculture is the mainstay of the Ugandan ‘economy, employing 65.65 of the population aged 10
years and above accourniting for 22.5% of the total GDP and 46% of the total exports. (3) Iis
productivity has not kept pace with population increase because food production has achieved

growth of about2.5% per year while population has risen ata rate of over 3.4% (4)

Pressures arising out of the Uganda’s quest for irrigated agriculture to sustain lives, poor land use
planning practices such as bush buming, encroachment are putting serious strain on land and its

resources. (5)

However, land needs to be made more productive through appropriate technological packages,

such as GIS which is one of the ministry’s ¢ight sub programs for land productivity. (4)
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