BUSITEMA
L UNIVERSITY
H?‘SH”IK wxcelLence

FACULTY OF NATURAL RESOURCES AND
ENVIRONMENTAL SCIENCES

THE DEPARTMENT OF NATURAL RESOURCES ECONOMICS

CLIMATE CHANGE ADAPTATION STRATEGIES OF
SMALLHOLDER FARMERS: THE CASE OF KAKOOGE SUB-
COUNTY, NAKASONGOLA DISTRICT, UGANDA

By
ERICK KIZITO
(BU/GS17/MCC/11) N
SUPERVISORS

Professor Moses Isabirye

Dr. Saul Daniel Ddumba

This Dissertation is submitted to the Directorate of Graduate Studies,
Research and Innovations in partial fulfilment of the requirements for the
award of a degree of Master of Science in Climate Change and Disaster

Management of Busitema University

FEBRUARY 2021




DECLARATION

I, Erick Kizito do hereby declare that this research project has been developed through my
efforts and has not been submitted to Busitema University or any other institution of higher

learning for the award of a Master’s degree or any other qualification.

ERICK KIZITO
Candidate

F M4 UNIVERSITY LIBRARY)

|
i

N L Gad J




APPROVAL

This is to confirm that this dissertation is original and has only been through the efforts of Erick
Kizito as part of his fulfilment for the Award of the Master’s Degree in Climate Change and

Disaster Management of Busitema University, Uganda.

MOSES ISABIRYE (PhD)
PROFESSOR
BUSITEMA UNIVERSITY

............................................................

SAUL DANIEL DUMBA (PhD)
LECTURER
BUSITEMA UNIVERSITY

Signature



DEDICATION

This work is dedicated to my late father Kaaya Kizito and the entire family whe endured a lot of
hardships during my absence. I sincerely thank their prayers that gave me strength and courage

to complete my study successfully.

iit



ACKNOWLEDGMENTS

Many individuals and. organizations have contributed in the .course of producing this
Dissertation. My 'special thanks:go to my supervisors, Assoc. Professor Isabirye Moses and Dr.
Ddumba Saul for their professional guidance, continuous patience and understanding and
tremendous support throughout my Master’s study and dissertation development. They created
an ideal work envirohment, especially when T was working ffom a distance, which would have
been impossible had it not been for their interest and commitment to the completion of my
studies. There unreserved professional guidance, supervision and positive attitudes towards me
starting from selécting and shaping thie research fopic and content helped me to complete this
work. Indeed, without their unreserved support and positive critiques, this study would not have

come to completion.

I am equally indebted to my colleagues and friends at PELUM Uganda for their motivation and
encouragement.

T would like to express my heartfelt appreciation to my wife Immaculate for her uriprecedented
support, understanding, love and care, and to my daughter Michelle, for her patience. Special

thanks are due to my mother, Miriam and my father, the late Kaaya Kizito.

Finally, I thank God, who nurtured me all the time, and provided me with strength, patience and

wisdom required for completing this study.

iy



- : TABLE OF CONTENTS
DECLARATION w....ovoovecesecerseerssons eees st ses s et TN |
APPROVAL cocovooeoe s senmssssssssssssssssssossessssssemsssssssssssosssisssesiessasioosessssosisicinissssonsesnensi i1
DEDICATION «..oocoveeevosseseesesssesseseeseeseesremeessesssessssssaressoesessessssesssess oo somsseneessrssrsmsesssesicsmmmasenecen 11
ACKNOWLEDGMENTS ....o.vcovereveee ettt TR '
"TABLE OF CONTENTS ..c.ooovssssssonesssesssssssessssssssssesssmisissessisisisusssssssmsssassssssesionssssssssssssssonses ¥
LIST OF TABLES w..cccierisessosesovesmemmeeestoeseseeseesiosssesssesseisssosesssessoessossssssssessossisimnesssstoeresssens Vi
LIST OF FIGURES w.v.cvvcvsssesscesriemessssssssnsomessiessoscssssssessssssesssssessssssssssssossserssissrsesssenns Vi
LIST OF ACRONYMS ....ooocccocoovvsiyivmssessssone s oeeebeneenenson reeeereenns oo eeerrreseesnees ix

ABSTRACT ....ooooovcviormsiosieessessessesesesesessseons et e nnesseene e N
CHAPTER ONE: INTRODUCTION......ccoevvcerrivnnr. et teesSh s eSS r SRR RSt na b 1
11 Background .............. covererraninn et r sttt oo e 1
1.2 Problem statement.........ccuuueen. errienarrrentres rerriesssranseveronns rreresrinnes e tresareeeatrroeraaraerte 3
L3 OBJEOHVES i crtienesivensnmrrsirseosasteessecssessasecssessrassssesssessensasssnssssssnsssessnsenssssmgssessnsnsrasssesessnse &
1.3.1  General ObJECIVE covciiviviir e rereenees renre e e FTTRRPRRROON rerer &
1.3.2  Specific objectives ....cc.icoiecnnn,
14  Significance of the study .....c.ceovvernennns
1.5 Scope of the Study .ccveevecrreemecvirrnnnns . : . _ .
1.6 Justification of the STUAY 1orrvrvesssesssnisisssssse s ssssssss s ssess e sspg s s rad s e O
1.7 Conceptual fIAMEWOTK v.orumiverereriessecimmsessesesise o earsasssansssosserssanissssiesesnerissnsns coossssnsssenin 3
CHAPTER TWO: LITERATURE REVIEW .......... vt grs s ta s aenes ST OO SO |
2.1 Climate variation, change, global warming and climate trends ...... '
2.2 Trends of climate change in and around Nakasongola .......cc.ice.s
2.3 Climatic evaluation analysis (Risk analysis).....cc.covimeiusimsoeriisncresnecenserivenmmsionnns 12
2.3.1 Drought and drought StrEsS ....ivuiiimisicirmrnesnnienersseissaesanssnssesresnsseresss 12
2:3.2  Drought stress and climate change ......c.ivoicnicnviiieneinnnnerecesesesssecsenmsesios 13
2.4  Precipitation, water storage and climate Change .....c...v.coivmerererssiervninnssseessersisseecsonns 14
2.5 Climate change Vullaerabi-lity and its impacts ON AGHCUITIIE cvvivviireevirinr s cvessrsensseinnrs 14
2.6  Climate change adaptation and mitigation strategies................ ettt nee e se e eens .16
2.7  Barriers to.adaptation amongst smallholder farmers.. .o evierrieseesemsesessosssioneesnes 18
CHAPTER THREE: MATERIALS AND METHODS ...ooocveirrreecrnnisesinsseerssarssssnsssensessnaes 20
3.1 THE STUAY BECA c..coeecerierci i cenanseree s sermcasimvs s ssssaracsvessrsese sonsvincsneesnsessmnsnsansesss 20
3.1.1  Choice of the study area........cco vt ivressiossinsssseerssresseneses 20
312 Vegetation and cliMate ...t ssenecinessessessiessesessssecensassnss 21




3,13 POPULALION . vreivecirerireseeraserrssesesissessenstvresssesssesssesossiorerorsessssosesaresassassrssssararosessnsnnnss 21
32 Methods........... et raia e rerveereareertientes rreveetsorenseesessiasreenen reereereesesatanseRtearenserneeatteneaes 21
3.2.1 Sampling teCANIGUE........c.coveeiierreeeeciisrn e seeeseersinsrasesrnse e snsssrssnsessersenronsseresassaseses 21
3,22 DAtA COIIECHOMN vttt ccrrenreriserrseersreerenssnanesssoseenessesnerenesseenasssesasansssaseresessesessrsores B2
3,23 DIOUEKE SITESS ovveeviveiesiseesesisioseessssessseeseensanssnsensessessssnnavssrossesssaonsassasssonssasessiossns 50
324  Water storage ....cocovmeeee everetients e eiheerherireebevatraiAtEesbaareas b htrbbssen e e e bearesssoabeshas .23
3.3  Data management and analysis ......cc.eeccerrnerieans eeaeennererryeaerrenrare e b ena nas breeenneesansenrenns 23
CHAPTER FOUR: RESULTS AND DISCUSSIONS 24
4.1 INfEOUUCHION .. civvivriesacrtiesinssiinne e das s serrsa s ras e s s s s ia s e s b se e fansds e e siaes 20
42  Sacio-economic and demographlc charactenstics e SRRSO oo raeaee 24
43  Climate Tisk aSSESSIIEINE .veereriierreusiiiaieensvrsiotisssfvsessnneserensissssssesivesassassitvssssisssmrnensieesss 20
43,0 Perception about ClIMate ChANGE .......covvermrerrmereessinsssrsmmismnsmessrsssssessesrsossnssrersensies 20
4,32  Perceived indicators that the climate is VAIYiRg ....cveiverinrenn. s e 27
4.33  Perceptions that climate change is wuman Induced........oivevieriinincrcnnenniivenen. 28

434  Perceived causes of climate change in the order of importance:in Kakooge sub-
county 28

4.4  Water storage d1agn031s 29
4.5  Drought stress...cccvnnen. rerrseenr s setaaneeneas et e ee e be e e era e e eta e e resnesaabees corvenens 31
4.6  Adaptation strategies practiced and thelr effectiveness ............. brerereretns verenen croeesireesens 32
4.7  Factors influencing specitic adaptation strategies by smallholder farmers..........ccorovenen 37
4.7 4 Factors influencing engagement in changing planting dates........ocovmcninnniveine, 41

4.8 Impiit:ati"on's of the significant determinants of "engagement in climate change adaptation
PractiCes . vimmeriiivirneriaesies ST ernrareneen eseier e s e e arar forrrrneenaens ereenseseerniaes 42
CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS ...... eneriesaresbrsnesreseerrrassasarene 44
5.1 IO OAUGCHON 1 eeveeeeerererveeersiesnseressessesnsssesnsanessassoseessssessnnesssessrassssesrsesssssessnsesassensessannseenresns b
5.2 CONCIUSIONS 11rerereeerveeirrevreesisesssassssrsssnsssieserassissnsssssssasasssarssssessasssnessrsnsannssssssssssesanersnssens b
5.3 Recommendahons45
_APPENDIX 1 Questlonnalre ...... nrarerteatrrnaares rerreartebetesseerens eerrtnterer s nreeearnrnrarereansntaesnnn ST 1 |
APPENDIX 2: Key mformant question gu1de .......... bt de et a bt b re e nrb e nbn s rreene 35
APPENDIX 3. Kakooge Hydro'met Weathet station‘monthily. ramfall crenerssemrsinnneesereiens 30
APPENDIX 4: Monthly Potential EvAPOIANSPITALION ... .coceueivssiieoresiaonerseossesesrsecensmesarosionns 56

vi



LIST OF TABLES

Table 1. A summary of Uganda’s priority actions for adaptation in the agriculture sector ......... 18
Table 2. Socio-economic c¢haracteristics of the respondents .........ooceveccernennen. v esoerenagneeraresrnten 24
Table 3. Descriptive statistics for the socio-economic and demographic continuous variables... 25
Table 4. Soil water storage (mm) of Kakooge area Nakasongola district; 2000-2016........0vv.eee.. 30
Table 5. Non humid months for the years 2000-2016.......civvvivnnniivnniniieniiiivminmnns e 3 1
Table 6. Drought stress of Kakooge sub-county in Nakasongola District for the period 2000-2016

| . : .32
Table 7. Determinants of engagement in mixed cropping as an adaptation strategy .................. 3§
Table 8. Detetminarits of engagement in agroforestry as an adaptation SEAEEY wvvvvvvansiresssirissnns 39
Table 9; Determinants of engagement in crop diversification as an adaptation strategy ............. 41
Table 10. Determinants.of engagement in changing of planting dates as an adaptation strategy. 42
Table 11. Significant determinants of erigagement in: mixed cropping, agroforestry and crop

EVETSTTICATION 1evveeveereertenssreseesreessereeenessesbessesseriesnmncaseesssessnstesnsnersesssensesessasentomsersonenseesasessaess F2

vii



LIST OF FIGURES

Figure 1: Conceptual framework of the study ..o i, 0
Figure 2: Comparative graphs showing seasonal rainfall projections under SRES scenarios and
RCPs for the near future (Top) and midcentury (BELOW). «.covvvcrererrernremmrmrresesissersineeseesarens 10
Figure 3: Comparative graphs showing Monthly temperature projection changes undet ‘SRES
‘scenarios and RCPs for the near future (Top) and m1d ..... centerraenns 11

Figure 4: Comparative graphs showing Monthly temperature projections under SRES scenarios

and RCPs for the néar future (Top) and mideentury (Below) ........cornvuicrnrecrnnens et o 11
Figure 5: Drought impact on livestock in Nakasongela 2005 ....c..ccivcveriennes Sorarmesnanian rerresrieeenns 16
Figiire 6: Location of the study area ....c.ccevneeenne onassiestas b ey s arn e i ba e sab et s sabdna g nrethes e 20
Figure 7: Peoples' perception aboiit climate change ......c.cocevvrimervvirrrrmsccnrenns besereebe s et 27
Figure 8: Farmers perceived indicators that the climate is varying......... e rervsrenrerereerases 27

Figure 9: Causes of climate change in order of importance a_(:cor.'din_g to smallholder farmets ... 29

Figure 10: Adaptation practices carried out by farmers in Kakooge sub-county .......vvccecivnnns 33
Figure 11: Bffectiveness of AGroforestry w.muminiiiminacecns rentrsarsarabe e aririreveresensoeiione 394
Figure 12: Agroforestry practice (coffee growing with Albizia spp) Nakaseeta vﬂlage Kakooge

parish......c.cvemees eeneebiestereanan e e enteerren reerreenseaiase e Leeerrreraerraesraetieaae searb e daresbessabaras .35
Figure 13: Effectiveness of crop diversification ..o erinnssanataenesaesreiiees 39
Figure 14: Effectiveness of changing of the plantmg dates......... crrrreneee e eereranseencinas s reeereens 30
Figure 15: Roof water harvesting, Kyasimbi Kakooge Parish, Nakasongola diStrict .oveeveneinnins 37

viii




CHs
CO;
CRU
EIA
FAO
GCMs
GDP
GHG
TICPAC
IPCC

LDCs
MAAIF
MWE
NAPA
NCCP
NEMA
NGOs
NOAA
RCPs
RCMs
S/C
UBOS
UNEP
UNFCCC

UNFPA
UNMA
TWMI
CSA.
USAID
PET
SWS

LIST OF ACRONYMS

methane

Carbon dioxide

Climate Résearch Unit

Environmental Impact Assessment

Food an’_ci_ Agriculture Organization

Global Climate Models,

Gross Domestic Product

Greenhouse gas

IGAD Climate Prediction and Application Centre
Inter_gove_r'nmen‘{'al' Panel on Climate Change
Kilometre

Least Developed Countries

Ministry of Agriculture, Anithal Industry and Fisheries

Ministry of Water and Environment

National Adaptation Programme of Action
National Climate Change Policy

National Environment Manégement Authority
Norn-Governinental Organisations

National Oceanic and Atmospheric Administration
Representative Concentration Pathways

Regional Climate Models

Sub County

Uganda Bureau of Statistics:

United Nations Environment Programme

United Nations Framework Convention on Climate
Change '

United Nations Population Fund

Uganda‘ National .M‘eteorolog_y Authority
International Water Management Institute

Climate Smart Agriculture

United States Agency fir International Development
Poiential Evapotranspiration

soil water storage

ix




ABSTRACT

Uganda is an agrarian country dominated by subsistence farming which is highly vulnerable to
climate change. This study was thérefore carried-out to assess the différent adaptation strategies used
by smallholder farmers™ in response to climate change and variability in Kakooge Sub-county,
Nakasongola district. The specific objectives were t0; (1) analyse potential ‘evidences of climate
change based on water storage, drought stress and smallholder farmer’s perception of climate
change; (2) identify existing adaptation strategies and (3) determine the factors influencing farmers’
level of adoption._ Primary data was collected from 150 smallholder farmers using survey
questionnaires. Monthly Rainfall and Potential Evapotranspiration data. was sourced from UNMA
and the ICPAC website for downscaling. In data management I generated frequency distribution
tables, graphs and came. up with other statistical conclusions. According to the findings, it was
observed that drought stress in Kakooge has increased over the past years. Water storage had varied,
with less water stored in the June, July and August seasons. The humid months of October and
November stored more water in most years. This was latgely due to the long rains experienced
during this season. Smallholder farmers’ perceptions of climate change were consistent with the
arialysis results for the existing potential evidences -of climate change. Farmers recognized that
temperatures had increased over time and there were persistent droughis. This is closely similar to
the drought stress computations, Results also confirmed that the respondents belicved climate.
change was real and mainly caused by human activities. Deforestation, charcoat burning and swamp
drainage for agriculture were stated to be the most common causes, Some of the adaptation strategies
employed by smallhiolder farmers included mixed cropping, agroforestry, crop diversification and
change of planting dates, Most of the farmers who practiced agroforestry and crop diversifications
said they were effective practices. Farm size, education levels, access 1o credit and information on
climate change were found to be the factors that influenced engagement in adaptation strategies.
From the study results; it can be concluded that Nakasongola. district is becoming more water

stressed as the water storage potential has declined and the drought periods are becoming frequent.

Key words: Climate change; Drought siress, Water storage, Cliimate c-h_ange adaptation strate gies:.



CHAPTER ONE: INTRODUCTION
1.1 Background

Climate change is defined as any change in the average weather conditions of a place observed
over time, whether due to natural variability or as a result of human activity. Adaptation is the
modifications in natural or human systems in response to actual or expected climatic stimuli or
their effects, which moderates damage or exploits beneficial opportunities (IPCC, 2014),
According to the Intergovernmental Panel on Climate Change (IPCC), adaptive capacity is the
ability of a system to adjust to climate change, to-moderate potential damages, 0 take advantage
of opportunities, or to cope with the consequernces of climate change (IPCC, 2013). The current
pace of changes in the global climate mainly due to human inducements. calls for assessing.
climate change impacts, adaptation planning, implementation of adaptation techriologies and
monitoring for a sustainable production and livelihoods improvement for smallholder farmers. If
adequate food supply is to me sustained in Sub Saharan Africa, smallholder farmers need to. be

helped to build resilience to climate change shocks as they dominate the agricultural sector.

It must now be accepted that climate cllangé- challenge is multidimensional and global. Its
impacts cut across all sectors and cannot be restricted to national geographical boundaries.
Projections by the IPCC indicate that if greenhouse gas emissions continue to rise at their current
rate, the world ‘will be faced with a catastrophic future in the form of sea-level rise, shifts in
._gr‘.owin_g seasons, biodiversity loss, as well as increased. frequency and intensity of extreme
weather events (IPCC, 2013). According to IPCC, the global forecasts show that elimate change
continues to impact negatively on agricutture and other priority sectors for -human survival,
agticulture output and water for Africa will reduce (IPCC, 2007). Smatlholder farmets are
greatly affected due to their dependence on nature to detive their livelihoods (Ingram et al,
2008). In sub-Saharan Afii¢a, climate shocks and extremes are likely to increase crop failure
levels.leading to food insecurity, low incomes-and poor health (IPCC, 2008). Prolonged droughis
have increasingly affectéd both smalihoider crop and livestock productions in the Eastern part of
Aftica which includes Uganda (IPCC, 2014). The Fifth IPCC Assessment Report presents
strong evidence that warming over land across Aftica has increased over the last 50-100 years

(IPCC, 2013). Surface temperatures have increased by 0.5-2°C over the past hundred years

1
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