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ABSTRACT
This studyassessedainfall variability in Bukigai Sub County Bududadistrict, a factor behind

rampantflooding and landslidesand the role of indigenousknowledgeand practicesas an
adaptatiorstrategyin responseo the variability. The studyadopteda mixed researchapproach
wherequantitativedatausedincludedannualandseasonatainfall from 1991-2021sourcedrom
UNMA. Qualitativedatawascollectedby administeringyuestionnaireto 100randomlyselected
householdmembersof Bukigai Sub County in the parishesof Bunamubi, Bumatandaand
Bumangoyeaswell askeyinformantinterviewsandobservation®y theresearcheiTime series,
regressionand trend analysiswere usedto investigatethe anomaliesin annualand seasonal
rainfall. Surveydatawasanalyzedusingdescriptivestatistics correlationanalysisandregression
to determinethe dominantindigenousadaptationpracticesaand the role it plays in climate
variability adaptationln addition,Probittestswererunto find the casuakelationshipbetweerthe
use of IK as an adaptationstrategyand selectedsocio-economicfactors. Results revealed
significanttrendsof seasonaandannualrainfall variability. 76% of therespondentbelievedthat
therewas climate variability and 24% did not believe.99% of the respondentfurther admitted
practicingoneor more Indigenousadaptatiorstrategieso copewith the changingclimate. The
strategiepracticedwerefood stocking(91%), cropdiversificationg89%)andgrain preservation
(84%). Probit testsrevealedthat noneof the testedsocio-economidactors (age,incomeand
educationlevel) was statisticallysignificantin influencingthe useof IK for adaptationat 5%
significancelevel. The probit testalsogavea pseuddR? of 6%, meaningthatthe socioeconomic

factorstestedcouldonly explain6% of thevariationsin therespondentsngagemernin useof IK.

In conclusionthefindingsof this studyunderscoretheimportanceof Indigenousknowledgeand
practicesin facilitating adaptatiorto climate variability in Uganda While thereis a widespread
recognitionof climate changampactsanda high level of engagemenn indigenousknowledge
andadaptatiorpracticessocio-economitactorsalonedid notsignificantlyinfluencetheadoption
of Indigenouknowledge Futureresearctshouldexploreadditionalcontextuafactorsandsocio-
culturaldynamicghatmayshapedaptivebehaviorjn orderto inform moreeffectiveandtargeted

interventiongor building climateresiliencen vulnerablecommunities.
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CHAPTER ONE: INTRODUCTION
1.1Background

Climatechangeandclimatevariability is oneof theworld’s greatesthallengegacing humanity
in the 21stcentury(Pirani,2021).This is causedy increaseadoncentratiorof GreenHouseGas
(GHG) emissionsin the earth’s atmospheremajorly resulting from humanactivities such as
burningof fossilfuelsanddeforestatiommongothers.In Africa, climatechangeananifestsn form
of prolongeddroughtsandheavyrainfall thatnegativelyaffectsagricultureseverelympactingon
livelihoodsespeciallyin subSahararmfrica, SoutherrandEastAfrica (UNISDR, 2013). Uganda
hasexperiencedotableclimate changesver recentdecadesincluding increasedemperatures,
alteredrainfall patterns,and more frequentextremeweatherand future projectionsindicate
increasedemperatureby 1.8°C by 2050sandupto 3.7°C by 2090sunderhighemissiorscenarios.
Rainfallpatternsareexpectedo bevariablewith increases someregionsanddecreaseis others,
affectingagricultureandwaterresourcemmongothersectors CurrentlyElgonregionin Uganda
hasexperienceahcreasedrequencyandseverityof floodsandlandslidesvhich havedevastated

livelihoodsin theareadistrictsmotivatinga studyin Bududa.

Communitiedor long haveusedchangesn their environmentdo predictfluctuationsin weather
andclimate. Thesepredictionsenablethemplan for socialactivitiessuchasfeasting,weddings,
fishing and hunting among others. Despite the importanceattachedto the predictions,little
attentionhasbeenpaid to documentingocal environmentalobservationsnadeby indigenous
peoplesaunlike in thecaseof Westernscientifictechniquegor weatherforecasting(lIUCN, 2008).
In the context of this study, indigenousknowledgerefersto the “unique, local, traditional
knowledgeexisting within and developedaroundthe specific conditionsof a communityin a
particular geographicarea”. This body of knowledgehas beenaccumulatedover successive
generationshroughexperientialearning,comprisingmeticulousobservationsanditerativetrial
anderror,with continuoudntegrationof newinsights (Grenier,1998).Indigenousknowledges
routinely employedin everydaysubsistenc@racticesbut may alsomanifestasurgentadaptive
measuresn responsego critical climatic threats (Stott & Kettleborough,2002). A notable
interventionundertakerby thesecommunitiesto mitigate vulnerability to climatic risks is the
establishmenbf an early warning systemfor forecastingclimate-relatedevents(Ajibade &
Shokemi,2003).It hasbeendemonstratethatindigenousknowledgeencompasseseatherand
climate predictioncapabilities which havefacilitated local communities’adaptatiorto climate

variability (Mengistu,2011).Indigenoudraditionshavelong dependean naturalindicators—
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suchasthe bloomingof wild plants,the presencef strongwinds,andtheappearancef various
flying and crawling insects—topredictthe beginningand end of rainfall (Mfitumukiza, et al.,
2020).Forexampleshadingof treesis usedto foretell approactof adry seasonappearances of
frogsis usedto forecastapproachof arainy seasornn centralUgandaElsewheran otherregions
of thecountry,theyalsohavespecificaspect®f naturetheylook atto foretellweatheandclimate

conditions.

Climatevariabilityimpactcountriegdifferently,andasociety'sability to adapis limited by arange
of factorssuchaslevel of vulnerability, exposureadaptivecapacity,level of knowledgeaswell

asculture (Adger, Arnell, & Tompkins,2005). Local communitieshaveeffectivelyadjustedto

variousforms of changejncludingthoserelatedto climatevariations (Gurung& Bisht, 2014).
In Ugandajocal communitiesarealreadyinvolvedin differentadaptive strategiesn the faceof

climatevariability in theirareagEgeru,2011).Thesepracticedependextensivelyonindigenous
knowledgewhichis instrumentaln facilitating climatechangeadaptatioratthecommunitylevel
(GoU,2007). Previougesearcttonductedn SorotiandMubendedistrictsdocumenteeffective
climate changeadaptationthroughindigenouspractices,including mulching, mixed farming,
intercropping, trench digging, cultivation of well-adapted crop varieties, crop rotation,
afforestation,feeding livestock with storeddried grass,and the use of cow dung, which has

encouragedurtherinvestigationof thesemethodsn otherregions (ESAFF, 2015).

Bududabeing highly susceptiblego landslides flooding in the plains, diseaseoutbreakscrop
lossesanddecreasegtieldsall promptingfood insecurity,the communitiesaredevisingdifferent

approachebasen indigenousknowledgeto copewith the changingclimate. Theyarecreating
stonebanksto control mudslidesand erosionas well as planting treesto hold the soil firm.

Integratingthis knowledgeinto climate changepolicies canfacilitate the creationof adaptation
strategieshatareefficient, inclusive,andsustainable(Robnison& Herbert,2001).

Thisstudythereforeassessettherole of indigenouknowledgeandpracticesasadaptivestrategies
to climate variability to enhancahe adaptivecapacityof local peoplein the studyarea.This is
importantasthis could be mainstreamedh the sub-countyanddistrict local plansandstrategic

designdor climatevariability adaptatiorfor sustainablg@roductionandimprovedlivelihoods.
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1.2 Problem statement
Extremeweathereventssuchasflooding andlandslidesarerampantin the Elgon subregionof

Uganda,attributedto climate changeand climate variability. They have beenacceleratedy
degradatiorof land cover especiallyalong mountainslopesexposingthe local populationto
reducectropproductivity,lossof livelihoodsandlossof livesin someinstancesBududadistrict
is singledoutasthemostaffected experiencingnorefrequentanddamagindgloodsin theregion.
This hasnegativelyaffectedfood security,socialstabilityandsource®f communitylivelihoods.
Variousscientificapproachesuchasdevelopinge WS havebeenapplied,however,community
resiliencyand adaptationefforts still fall short of fully addressinghe problem necessitating
probingthe role of IK andpracticesas a supportivestrandto increaseresiliencyto impactsof

climatevariability.

The National AdaptationProgramof Actions (NAPA), emphasizeshe adoptionof indigenous
knowledgeand practicesto rainfall variability. Recommendegbracticesinclude terracing,tree
planting, crop diversification, rain water harvestingand mixed croppingamongothers(Kihila,
2018).The Uganda National Climate Change Policy stretbgereed to integrate climate change
and climate variability in sector plans and budgetswever,Indigenousknowledgeis rarely
takeninto considerationn the designandimplementatiorof modernmitigation and adaptation
practicesand, is facedwith the growing perceptionof beingobsoleteandinefficient amongthe
currentgenerationget indigenouspracticesrequireminimal technicalcapacityandinvestment.
Ignoringsuchpracticegn favourof scientificapproachesike in organicfertilizer applicationfor
addressingclimate variability can be counterproductivein the long run for sustainable

development.

This researchthereforeassessethe effectivenesof IndigenousKnowledgeand practicesasa
responseneasurdo rainfall variability in Bukigai SubCounty,Bududadistrictin Uganda.

14



1.30Objectives

1.3.1General objective
The generalobjectiveof the studyis to assessheimpactof indigenousknowledgeandpractices

asadaptatiorstrategieso effectsof rainfall variability in Bukigai Sub-CountyBududadistrict.

1.3.2Specificobjectives
The studywasinformedby thefollowing specificobjectives.

I.  Todescribghetrendsof rainfall in Bukigai SubCounty,1991-2021.
ii. Toevaluatgheeffectivenessf Indigenousknowledgeandpracticesasresponseneasures
to effectsof rainfall variability.
iii. To assesghe influence of gender,age, householdsize and income in adoption of

Indigenousknowledgeandpracticesn responséo rainfall variability.

1.4 Researchquestions
Thefollowing researclyuestionsvereusedfor the study.

1) How hasrainfall variedovertime in Bukigai SubCounty,Bududadistrict?

2) What s the effectivenessf existing IndigenousKnowledgeand practicesin Bukigai Sub
Countyusedto respondo the effectsof rainfall variability?

3) How has gender,age, householdsize and income influencedthe adoptionof indigenous

knowledgeandpracticesn responséo the effectsof climatevariability?

1.5 Significanceof the study

This studybridgesknowledgegapon the differentindigenousknowledgeandclimate variability
adaptatiompracticesusedby the Bukigai communities Furthermorethe studyidentifiespriority
adaptatiorstrategiegracticedin the studyarea.Focusingthe studyis very importantasclimate
variability affectsregionsdifferently,andunderstandinghelocal contextis crucialfor developing
effective adaptatiorstrategiegNDCs, 2015). Therefore this researctprovidesinsightsthat are
directly applicableto the Ugandancontext,helping policymakersboth at nationaland at local
governmentgivil societyorganizationgndotheractorsto formulateandor causepolicy shiftsby

developingmore sustainableand locally appropriateadaptationstrategiesmore inclusive and
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taking into accountthe wealth of knowledgepresentwithin indigenouscommunitiesto increase
resiliencyto climatechangampacts.

This researcttontributesto the preservatiorand recognitionof indigenousknowledge.This is
crucial for maintainingcultural diversity and ensuringthat traditional practicesare not lost over
time. Involving local communitiesin the researchprocessand recognizingthe value of their
knowledgecanempowelthesecommunitieslt fostersasensef ownershipandagencyin dealing

with the effectsof climatevariability.

While thefocusis on Ugandatheinsightsgainedrom thisresearcimayhavebroadeimplications
for otherregionsfacing similar challengeslit addsto the global body of knowledgeon climate
changeadaptationprovidinga casestudythatcanbereferencecndadaptedn otherpartsof the

world.

1.6 Scopeof the study

Bududadistrictis locatedin the EasternRegionof Ugandaporderingthe Republicof Kenyain

theEast;Sironkodistrictin theNorth; Mbaledistrictin thewest;andManafwadistrictin thesouth.
It lies betweernthelongitudesof 34°16” 18" and34°32" 6.69" East,andlatitudes00°58" 45.63"
to 1°7° 22.07".Its averagaltitudeis 1,800metersaboveseadevel. Thedistrict hasaland Areaof

273.79km? andthis representd percentof Uganda'dotal land Area (UBOS, 2014).The district
is characterizetly mountainousopographieandis proneto floodsandlandslideNEMA, 2008).
The Bamasabadominatethe indigenouspopulation and constitute 98 percentof the total

populationof 157,700people.
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1.7 The conceptualframe work
This studyadoptedhe conceptuaframework in Figure3.

Natural forcmg

Climate shocks Effects
Landshdes
+ Floods ’ 5 _
v Droushtand [ | * Lenddegudsten M__’P““Em”f‘ﬂ?‘i Redveed lgac
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. outbreaks
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Anthropogeric |
Socioeconomic
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household aze andmeom ¢

Figurel. Conceptuaframeworkdevelopedor this study.Note: IK meansndigenouknowledge

Fromthe conceptuaframework in Figurel, theresearclproblemto addresss rainfall variability
which is attributedto both natural climate forcing suchas changesn solar outputs,volcanic
outgassingand anthropogeni@ctivities such as deforestationpush burning, excessiveuse of
inorganic fertilizers (nitrates) and mining among human activities (Keely, 2010). Rainfall
variability resultsinto hazardssuchasfloods anddroughts. Thesenegativelyimpactalmostall
sectorf theeconomyfor exampledroughtsesultinto cropfailurewhichthreatensood security.
Floodsdestroygardensgestroypropertyandmaycausaleath.To reduceheseassociatedegative
impacts necessitatesleveloping community resiliency by adopting use of both indigenous

knowledge practicesandmodernknowledgeandpractices.

In Figurel, social-economitactorsaretheindependentariablesvhereasndigenousknowledge
andpracticesarethedependentariables.
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CHAPTER TWO: LITERATURE REVIEW

2.1 Climate change,climate variability, vulnerability and adaptation

To fully understanatlimate changeijt is essentiato distinguishbetweernweatherand climate.
Weathedescribeshecurrentstateof theatmospheratagivenlocation,includingelementsuch
as precipitation,temperaturewind, and sunlight. Conversely,climate refersto the long-term
averagef daily weathempatterngneasureavera periodof 30 years (Planton2013). Thelnter-
GovernmentaPanelon ClimateChanggIPCC) definesclimatechangeas:“a changan the state
of theclimatethatcanbeidentified(e.g.,by usingstatisticaltests)oy changesn the meanand/or
thevariability of its propertiesandthatpersistdor anextendegberiod,typically decadesr longer.
It may be dueto naturalinternal processe®r externalforcing, or to persistentanthropogenic

changesn thecompositionof theatmospherer in landuse(ISDR, 2009).

To the contrary, UNFCCC definesclimate changeas “a changeof climate which is attributed
directly or indirectly to humanactivity that altersthe compositionof the global atmospherend
which is in additionto natural climate variability observedover comparabletime periods”. It
occurs when changes in Earth's climate systemtiesutw weather patterns that last for at least
a few decades, and maybe for millions of years(IPZDQ3).

According to the IPCC's'5Assessment Report, 2014, 95% climatic changestena induced.
Human activities can change earth's climate, and are presently driving climate change
throughglobal warming (IPCC, 2009). The rapid rise in the world’s populationand our ever-
growing dependencen fossil fuel-basednodesof productionhasplayeda considerableole in
thegrowingconcentratiorf greenhousgasesn theatmosphereAs aresult,globaltemperatures
areincreasingthesealevelis rising andprecipitationpatternsarechangingwhile stormsurges,
floods, droughts and heat waves are becoming more frequent and severe. Subsequently,
agriculturalproductionis decreasingfreshwateiis becomingscarcerjnfectiousdiseasegreon
therise,local livelihoodsarebeingdegradecindhumanwell-beingis diminishing(Gleb,2011).
Climate variability on the other hand refers tactlations of climate above and below the long
term mean. It can take a form of monthly, seasonahnual fluctuations. Climate variability

manifests in form of long dry spells, droughtspfls and hailstorms among other forms.
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Vulnerability: The LeastDevelopedCountries(LDCs) and Small Island DevelopingStatesare
recognizedasthe mostsusceptibléo the negativeimpactsof climatechange (IPCC,2007).

Most of theseeconomiedirectly dependenbn weatherpatterns,andso climate variability has
directimplications(IPCC, 2014).Accordingto the National AdaptationProgrammegor Action

reportof Ugandajncreasediroughtsshift in rainfall patternsfloods,landslidesn hilly areasand
waterbornaliseas@utbreaksavebeenexperiencedh recentyears(Orindi & Eriksen,2005).In

Uganda’scattlecorridor experiencesgevereandprolongeddroughtsin the years1999and2000,
leadingto livestockdeaths|ow milk andfood productionandmalnutrition (Ben,Carla,Merit, &

Abushen2009).Futureprojectionsandicateincreasedrequenciesnddurationfor thesedroughts
in thenearandlatecentury(IPCC,2022).

Adaptationis the processof adjustingsocialandnaturalsystemdo reducetheir vulnerability to
human-inducecdclimate changeand climate variability(IPCC, 2009). This involves making
changedasedon actualor expectectclimate conditionsto minimize harmor benefitfrom new
opportunitiesFor example farmersmayadoptdrought-resistantropsto managehe challenges
posedoy irregularrainfall (ISDR, 2009).

Adaptation holds significant importancein developingcountries,as many are expectedto
experiencehegreatesimpactsof globalwarming (Cole,Gine, TobacmanTopalova,Townsend,
& Vicker, 2009). The financial burdenof adaptingto climate variability is projectedto reach
billions of dollarseachyearoverthe comingdecadesalthoughthe exactcostremainsuncertain.
Africa is regardedasthe mostvulnerablecontinentbecausef its high exposureo climaterisks
andlimited ability to adapt(IPCC,2014).

Adaptationis specificto placeandcontext,with no singlerisk reductionapproactsuitablefor all
settings.‘'Adapting to climate changeentails adjustmentsand changesat every level, from
communityto nationalandinternationallevels’ (UNFCCC,2007).Adaptatiorcantake various
forms dependingon the responsdo an externalthreat (Burton, Smith, & Lenhart,1998).This
indicatesthatif actionsaretakenbeforethe threat,the adaptatioris preventive;if actionsoccur
during the threat,the adaptatioris gradualandshort-term.However,if the actionis takenafter
thethreattheadaptations reactive .Theability of householdandcommunitiego adapto climate
fluctuationsdependon their level of resilience Local governmentsnustcoordinateadaptation
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initiatives by safeguardingulnerablepopulationspromotingeconomiadiversification,offering
information, establishingpolicy and legal frameworks, providing financial assistanceand

enhancinggcommunityadaptatiorefforts (IPCC,2014).

2.2Indigenousknowledgeand its relevancein adaptation to rainfall variability

Accordingto the United NationsEducational Scientific, and Cultural Organization(UNESCO,
2020),indigenouknowledgds definedasthe understandingskills, andphilosophiesieveloped
by communitiesthrough long-term interactionwith their natural environment.For rural and
indigenougpeoplesthis knowledgeguidesdecision-makingn everydaylife. It is partof awider
cultural systemthatincludeslanguageclassificationmethodsyesourcause,socialrelationships,
rituals, and spirituality. Theseunique knowledgesystemsare importantaspectof the world’s

culturaldiversityandprovideafoundationfor sustainablelevelopmenthatis locally appropriate

Indigenousknowledge(IK) is definedby Kelmanet al. (2012)aslocal or traditionalknowledge
originating from local communities.In comparison,Agrawal (1995) describesindigenous
Knowledgeasknowledgepassedlownthroughgenerationsgainedfrom a deepunderstandingf
the environment,and often revealedthrough intuition, dreams,or visions. While Kelman's
definition focuseson the community source of the knowledge, Agrawal emphasizesits
generationaransmissiormndspiritualelementsThis studyadoptghedefinition by Kelmanetal.
(2012).

Indigenousknowledgeis widely usedasan adaptatiorstrategyto copewith rainfall variability
amongcommunitiesin sub-Saharamfrica (Ajani, Mgbenka,& Okeke,2013). There exists
extensivelocal knowledgerelatedto weatherand climate prediction. Researchon weather
knowledgeacrossdifferent regionsof sub-Saharamfrica highlights the deepunderstanding
farmershavedevelopedThesdarmershavecreateccomplexmethoddor collectinginformation,

forecastingjnterpreting,andmakingdecisionshasedn weatherconditions.

Thelocal communitiesn the regionthroughthe indigenousknowledgesystemshavedeveloped
andimplementedextensiveadaptatiompracticedike looking at cloud colouranddirectionto tell
areaof potentialrainfall, sightingof certainplantsandanimalslike appearance/disappeararde

frogsto tell the onset/cessatioaf rains,environmentabdourindicatingupcomingseasongdark
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sky indicatingonsetof rainfall and clearsky in the early hoursof the day indicatinglong day
sunshine This knowledgehashelpeddecreasevulnerability to rainfall variability and climate

changeovertime (Ajibade & Shokemi,2001). Farmersrely on observation®f birds, insects,
plants,animalswind direction,andastronomicasignsto forecaswveathepatterns(Elia, Mutula,
& Stilwell, 2014).

A study conductedin the Kingdom of Eswatini highlighted the significance of involving
Indigenousand local communitiesand integrating Traditional Knowledgeinto the National
AdaptationPlan (NAP) procesgSamkeleTfwala, 2023). Indigenousknowledgefunctionsat a
much more detailed spatial and temporal scale comparedto scientific approachesand
encompasseways to manageand adaptto environmentalvariability and trends. Therefore,
Indigenousknowledgeplaysa vital role in climatechangepolicy andcontributeso Sustainable
DevelopmenGoall3on ClimateAction by monitoringclimatechangesadaptingo their effects,
andsupportingglobal mitigationefforts (SDGS, 2020).

Governments and policymakers have developed anéringmted climate adaptation plans rooted
almost exclusively in scientific knowledge. The&ng have consistently ignored or omitted the
knowledge and expertise developed by indigenousraamiies themselves, despite the fact that
these communities are the ones grappling with dagtang to the effects of climate fluctuations

on a daily basis (Karki et al., 2017). Incorporgtindigenous knowledge into modern adaptive
strategies is an untapped opportunity that canideatty beneficial to both the communities and

policymakers who must deal with a changing plaBetgji, 2019).

In Africa, indigenousand local knowledgeplays a crucial role in improving the resilienceof
communitiesthat are highly vulnerableto the impactsof climate change(Orlove, Roncoli, &
Kabugo, 2009). The inclusion of farmers’ knowledge practices in the actions that governments
take in relation to adaptation is a step towardeening the resilience and adaptation (Thaman,
Lyver, Mpande,Perez,Carino, & Takeuchi,2013). Earlier researchconductedin Soroti and
Mubendedistrictsidentified a varietyof indigenousmethodghatfarmersuseto adaptto climate
change.Theseinclude mulching, mixed farming, intercropping,crop diversification, trench
digging, cultivation of well-adaptecdcrop varieties,crop rotation, afforestationfeedinganimals
with storeddried grass,useof compostmanureor cow dung, plantingdrought-resistantrops,
andearlymaturingcropvarieties.Thesepracticehavedemonstratetheir effectivenese coping
with the challengeposedby climatevariability (ESAFF, 2015).
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While indigenouspeoples’ traditional low-carbon lifestyles have minimally contributedto
climate changethey suffer the mostsevereimpacts.This is mainly dueto their long-standing
relianceon local biodiversity,ecosystenservicesandculturallandscapesor their survivaland
well-being(Gleb,2011).

Somememberf Bukigai SubCountycommunitieautilize Indigenousknowledge(IK) systems
and practicesto adaptto climate changeand reduceassociatedisks (Egeru, 2012). These
knowledgesystemsare highly localizedandvary amonghouseholdsbeingappliedfor diverse
purposesncluding medicinal use, weatherforecasting,climate predictions,and disasterrisk
reduction(Mugambiwa,2018). Indigenousclimateforecastinghasprovenparticularlyvaluable
in helpingcommunitiesnanageheir vulnerability (Karki etal.,2017).Decisionsaboutcropping
patternsand planting datesare informed by local weatherpredictionsderived from complex
cultural models. Additionally, indigenous knowledge plays a critical role in biodiversity
conservationa key adaptationstrategy.However, modernization,urban migration, changing
landscapesandshifting religiousbeliefsthreaterthesurvivalof IK, highlightingtheurgentneed
for its documentatiorand integrationwith scientific knowledge.lIt is crucial to preservethe
distinctivequalitiesthatdifferentiatelK while fosteringcollaborationwith scientificapproaches

to ensureacceptancamongresearcherandpolicymakers

2.3Indigenousknowledgevisa vis scientific knowledge

Our currentunderstanding@f the climate crisis is mainly basedon scientific knowledge which
uses Western methods focused on data, experiments,and researchfrom different fields
(Alexander, et al., 2011) This sciencehas producedglobal reports and researchthat guide
internationaklimatepolicies.Thesefindingsshowclearevidenceof Earth'swarming,causedy
increasedgreenhousegases,leading to problemssuch as rising sealevels, flooding, food
shortagesdrought,oceanchangesand loss of wildlife (IPCC, 2014). Despitethe widespread
acknowledgmenof theseissuesand scientific consensusn their humancauseswarningsand
internationalefforts havenot resultedin sufficiently effective policiesto reduceemissionsand
combatclimate threats.Scholarshaveidentified severallimitations in this scientific approach,
includingmanipulationof uncertaintiesthe globalizingof environmentathreatsneglectof local
contexts, externalizing the environment, and marginalizing alternative perspectivesand

knowledgesystems(Alexandergtal.,2011).
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Sciencefacesdifficulties in preciselyforecastingclimate changesat local levels  (Nerlich,
Koteyko, & Brown, 2010),andsomeusetheseuncertaintiego opposeclimateactionanddelay
policy implementation (Lomborg, 2010). While scientific researcthasprovidedvaluableand
groundbreakingnsights into climate change,the gap betweenunderstandinghe crisis and
implementingeffective measuregevealsits limitations. Therefore,incorporatingalternative
knowledgesystems,such as indigenousknowledge,is essentialto expandperspectivesand
developmore effective climateresponseg$Alexander.et al., 2011).This is the reasorwhy this
studyfocusenindigenouknowledgeasastrategyto addresslimatevariability in Bukigai Sub
County,Bududadistrict.

2.4Indigenousknowledgeindicators
Local peoplepossessieepknowledgeof the land and sky, makingthem skilled observersand

interpretersof changesn the climate systemandenvironment (Egeru,2011). The community-
basedand collectively held knowledgethey developoffers valuableinsightsthat complement
scientific databy providing detailed,chronological,and landscape-specifimformation. This
level of precisionis crucial for validating climate modelsand assessingcenarioscreatedby
scientistsat muchbroaderspatialandtemporalscalesThis perspectives furthersupportedy a
study on traditional and indigenousknowledgefor climate changeadaptationin Swaziland
(SamkeleTfwala, 2023).

In the Sahel farmershavedevelopedomplexsystemdo collectdata,predictweatherjnterpret
signalsandmakedecisionsTheseclimateforecastingnethoddavebeennstrumentain helping
themmanageheirvulnerability. Theyoftenbaseheir croppingchoicesonlocal climateforecasts
andselectplantingtimesaccordingo sophisticatedulturalweathemodels (Gyampoh Amisah,
Idinoba,& Nkem,2014).

Strengthening and promotion of indigenous knowledgi@n adaptation response to climate
variability fosters trans- disciplinary engagemenith scientists and policy-makers to further
understand its impacts especially in strengthegimgmunity resilience and promotion of
sustainable development. These engagements alsisspoergies that improve efficiency and

effectiveness of adaptive strategies.
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2.5Indigenousadaptation practices
Existing literature on indigenousand local knowledgeoffers strongevidencethat indigenous

peoplesandlocal communitiehave for generationsadaptedo climate-relatedhazardsandrisks
by creatingdivelihood practicedailoredto their specificcontextsandstrengtheningheresilience

of their householdsaand communities(Karkiet al., 2017). This view is supportedoy a studyon
traditional and indigenousknowledgefor climate changeadaptationin Eswatini  (Samkele
Tfwala, 2023).

A largeportion of indigenousknowledgehasbeenacquiredthroughthe long-standingpractices
of shifting cultivation andtraditionallivelihoods, closely connectedo living in harmonywith
nature (Martha,ThomasHendrik,Jan,& Afif B., 2016).Forexamplepastoralistasiseemergency
fodderduringdroughtsmaintainherdswith multiple speciego withstandclimateextremesand
cull weakeranimalsfor food whendroughtsoccur (GyampohAmisah,ldinoba,& Nkem,2014).

In Ghanafarmershavelongemployedvariousadaptatiorstrategiesn respons¢o rising climate-
relatedshocksand stressesincluding permanentind seasonainigration, introducingnew crop
varieties,adoptingirrigation techniquesandadjustingplantingdates (Tambo,2016) Similarly,
manyfarmersacrosssub-SaharaAfrica alsousethe adjustmenbf plantingdatesasa common
adaptatiormethod(WahaaMuller, BondeauDietrich, Kurukulasuriya& Heinke,2013).

In Ugandacommunitieshavelong adaptedo climatevariationsthrougharangeof strategiesA

study conductedin Mubende and Soroti districts revealedthat smallholder farmers have
employedvariousindigenouspracticessuch as mulching, mixed farming, intercropping,crop
diversification trenchdigging,andcropconservation(ESAFF, 2015)Thestudyalsohighlighted
theuseof composimanureto enhancesoil fertility, thecultivationof drought-resistartrops,and
dietary adjustmentsThesemeasuresim to control soil erosion,improve food security,and

establishsustainabléncomesourcego bettercopewith climatevariability.
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CHAPTER THREE: MATERIALS AND METHODS

3.1ResearchDesign

ThisstudyusedbothqualitativeandquantitativanethodsQuantitativedata(rainfall) wasobtained
from UgandaNationalMeteorologicalAuthority (UNMA) for trendanalysisto addres®bjective
onewhereagjualitativedatawascollectedusingsemistructuredjuestionnaireandkeyinformant

interviewsfor analysisto addres®bjectivetwo andthree.

3.2 Study Area
Thisresearchvasconductedn Bududadistrict (Figure2). Themajorsourceof incomein Bududa

district is smallholderagricultureespeciallycrop production.The main cropsgrown are coffee,

bananasyams,cabbagegnaize ,beansamongothers(UBOS,2014).
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Figure2. Locationof the studyarea-Bukigai SubCounty,Bududadistrict

Bukigai Sub County, Bududadistrict was purposivelyselectedfor this studydue to the high
frequencyof climaterelateddisastersuchaslandslidesdueto heavyandabovenormalrainfall,
reducedsoil fertility resultinginto low crop productivity as comparedo the past.Besidesthe
existenceof climaterelateddisastersthe communityin the areais alreadyengagedn different
indigenouspracticesfor adaptationto the variability in climate for food security, continued
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productionfor incomesandlivelihood developmentThis callsfor aneedo exploreanddocument
this indigenousknowledgebasedpracticesfor climate fluctuation adaptationin the areaand

neighboringcommunitiesespeciallyamongsthe farmingcommunities.

Thedistrict experiences bimodalrainfall patternwith themajority of precipitationoccurringin
April andOctober (Mbogga,2012).Betweenthesetwo rainy seasonsretwo dry periods:one
from Juneto Julyandalongeronefrom Decembeto March(GlZ, 2020).DecembeandJanuary
are usuallythe driest months(WBG, 2021). Annual rainfall rangesfrom 1,200to 2,700 mm,
dependingn altitude,although2007recordecanunusuallyhigh amountof rainfall (Bomuhangi
etal.,2016).
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Figure 3. Trendof seasonahnd annualprecipitationin mm for Mt. Elgon region, Buginyanya
Meteorologicaktation(Source: Bomuhangetal., 2016).

The averageyearlytemperaturas approximately23.2°C,with an averagdow of 15°C andan
averagehigh of 29°C, asindicatedin Table3.1. ThewarmestmonthsareJanuaryFebruaryand
March,while JulyandAugustarethe coolestmonths(Bamutazegtal., 2010).
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Table 3. 1 Trenc of annue temperatur in (0 C) in for Mt. Elgor regior

Year | Mean annual maximum ( ©) | Mean annual minimum ( & | Mean annual ( €)
199: 30.3: 17.0¢ 23.7(
199« 29.2¢ 16.8( 23.0:
199t 29.8¢ 17.0¢ 23.4¢
199¢ 26.4¢ 16.97 23.2:%
199; 29.2¢ 16.7¢ 23.0:
199¢ 29.05 16.6: 22.8¢
199¢ 29.97 17.3¢ 23.6¢
200( 29.3¢ 17.02 23.2(
2001 29.7¢ 15.9¢ 22.8¢
200z 29.9¢ 16.8¢ 23.41]
200¢ 29.9: 16.8( 23.3¢
200¢ 29.9¢ 16.7¢ 23.3¢
200t 30.5] 17.9¢ 24.2¢
200¢ 29.6¢ 17.7¢ 23.7(
2007 29.47 17.5C 23.4¢
200¢ 29.6¢ 16.9¢ 23.3¢
200¢ 30.2: 17.3i 23.8(
201( 29.6¢ 16.8¢ 23.2¢
2011 29.3: 16.8¢ 23.1(
201z 29.2( 16.9¢ 23.0%
201z 29.3: 16.87 23.0¢

Source:Buginyanyavieteorologicaldata,adoptedrom (Bomuhangetal., 2016).

Thedistrictlackssignificantnaturalvegetationn its populatecandarableareaswherefarmland

cultivatingmatookeandvegetabless the primaryvegetationtype (UBOS, 2014).Outsidethese

settledzonesfropicalforestscoverapproximatelyl0 percenof thedistrict, followed by bamboo

forestsand,atthemountairsummits area®f moorlandandferns.Mostof thedistrict'svegetation

transitionsfrom tropicalforestto alpinevegetatiomearthe mountainpeaks

Thedistrict’s soils originatefrom threemainlithological zones.The centralarea,corresponding

to Bukigai Sub-county,s dominatedby Butiriku carbonatite.This is surroundedoy a ring of

fenitized Precambriarbasementocks. In the northeasiof BududaDistrict lies the third zone,

composeaf Mount Elgonagglomerateandtuffs. Thesehighly weatheredocksconsistof very

fine pyroclastof potashfeldsparreferredto aspotashultra-feniteg Knapenetal.,2006).Formed

on volcanic parentmaterial,the soils are generallyfertile. The predominantoil typesinclude

Fluvisols,Acrisols, Nitisols, andFerralsols.
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Thecontentscopeor this studywaslimited to rainfall variability in termsof anomaliesandtrends
as well as IndigenousKnowledge and practicesand how theseare influenced by selected

socioeconomi€actors.

Study Population

The 1991 nationalpopulationcensusestimatedBududaDistrict’s populationat 79,200,with a
populationdensityof 316 personger squarekilometer.By the 2002 censusthe populationhad
risento 123,100 reflectinganannualgrowthrateof 4 percentandthe densityhadincreasedo
490 personsper squarekilometer. In 2012, the district’s populationwas estimatedat 180,600
(UBOS, 2014).The2014 national censusrecordeda populationof 210,173,with a population
densityof 837 persongersquarekilometer(UBOS,2014).

Thedistrictis largelyoccupiedoy the Bagisu(UBOS, 2014).The Bagishuareaswell referredto
asthe Bamasabahenameof their foundingfather.

3.3 Sampling strategy and samplesize

A sampleusedfor this studywasdrawnfrom selected parishesout of the 7 parishegshatmake
Bukigai Sub-county,Bududadistrict. This selectionwas done using simple randomsampling
strategy. The key informants including the Sub County chiefs, agricultural officers and

environmentalbfficers were selectedusing purposivesamplingstrategy.This is becausdhese
werethoughtto be knowledgeabl@boutthe subjectmatterandwerein constantouchwith local

communities.

The samplesizefor this studywasdeterminedusingSlovin’s formula(1960);
n=N/(1+Né&)

WhereN = Populationsizen = samplesizee = significancdevel 0.1

Bukigai SubCountypopulationsize(N) = 17,739(UBOS,2014)

Samplesize(n) = 17,739/(1+17,73%

=17739/178.39
n=100
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Determiningthe samplesizeis a crucialissuebecaussampleghataretoo largemaywastetime
andresourcesyhile sampleghataretoo smallmayleadto inaccuratgesults.

3.4 Dataused

3.4.1Type and sources
This researchusedboth primary and secondarydata. Primary data was collected using key

informantinterviews,surveyquestionnaireand observatiormethods Secondarylata(Rainfall),
from 1991to 2021 wassourcedirom UNMA for climate analysis. Othersecondarysourcesof
datawere online databasesuchas Google scholar,national stateof climate reportsand desk

reviewson existingliteratureaboutthe studyarea.

3.4.2Data collection methods

Key informant interviews
Thismethodwvasusedo obtainqualitativedatafrom individualsin keypositionsn thecommunity

especiallytheagriculturalandenvironmentabfficers,extensiorofficers,plusthe SubCountyand
parish chiefs. These were selected purposively based on the assumptionthat they are
knowledgeabl@boutindigenouknowledgeandpracticesn theirareaf jurisdiction. Theywere
interviewedon indigenouspracticeshatlocalsadoptin responséo climatevariability. The key

informantinterviewtool is attachedn theappendix.

Survey questionnaires
Questionnairesvereusedto obtaindemographiadataaboutthe respondenticludingtheir age,

educationstatus,gender,level of income, indigenousknowledgeindicators, and adaptation
strategiesto climate variability. Both closed and open-endedquestionswere set and then
guestionnair@administeredo the surveyrespondentClosedendedquestionsvereansweredy
making a choice (s) amongstthe different set options. For open endedquestionsthe survey
respondentansweredachquestionin their own words. This approachwaspreferredbecauset
is relativelycheapandmanyrespondentsaneasilybereachedut. Additionally, this methodhas

ahigherresponseateasopposedo online surveysor exampledueto its interactivenature.

Observation method
Participantobservations a datacollectiontechniquewherethe researchegainsunderstanding

of acommunity’sactivitiesby bothobservingandactivelytaking partin them(Kawulich, 2005).
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The researcheusedthis methodto captureinformation on indigenousadaptatiorpracticesand
latercomparedbservationsvith responsefrom respondentslhis methodis usefulin exploring
factsthat respondentsnay not be willing to revealin the questionnaireand other interactions.
Interviewrespondentmaygive aresearchewhattheythink hewantsto hearratherthanthetruth
which affectsreliability of results(Peters2002). Therefore this approachservegshe purposeof

collectingdatato validateresponsefrom the studyrespondents.

3.5 Data analysis

3.5.1 Objective 1: To describethe rainfall variability and trends in Bukigai Sub County,
1991-2021

Rainfall datafor Bukigai Sub-CountryBududadistrict wasnormalizedandanalyzedusing Stata
14 software . Thiswasdoneto removeinconsistencieasingtheformulaZ= (i-u)/i, wherez is the
normalizedvalue,x is point rainfall, u is meanand i is standarddeviation.Time seriesplots,
Regressiomndtrendanalysisveredoneto investigateheanomaliesn rainfall overtheyearsand

within the croppingseason$or bothpastandpresentimes.

To determinehow the rainfall hasbeenvaryingin time, aline graphof total annualprecipitation
was plotted usingMS Excel 2016 andthe trendwasinvestigatedor significanceusingMann-
KendalltrendanalysistMann, 1945;Kendall 1975).This is arank-baseahon-parametriecnethod
thatcheckgheexistenceof trendin atime seriesagainsthenull hypothesi®f notrend)usingthe
XLSTAT plugin (Xing, et al., 2018). StandardizedMK trend statisticsis calculatedusingthe

mathematicaéxpression;
S= ZE Dt K = Kp ) (1)
wherer andy aresequentiatiatafor thei; andj; terms,n is thesamplesizeand
1
sgn(y — 1) ={0 1 ............................................................. (2)

A hypothesigs setasfollows; Ho null hypothesissignifiesno trend. Alternative hypothesisHi
indicateghe presencef trend,eitherincreasingor decreasingnonotonidrend.Thevariancevas

calculatedusingthefollowing equation

V&I’(S) - n(n-1) ( 2n+5)

()
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The probabilityassociatedvith Sandthe samplesizen wascalculatedo assessghe significance
of thetrend.Thescoreof Z valuesalsoshowthesignificanceof thetrendwherethenegativeand

positivescoresof Z valuesdenotedownwardandupwardtrendsrespectivelyA two-tailedtest,at
agiveno=0.05level of significanceH1 wasacceptedf || > [1-v2whereli-«2is calculatedrom

thestandarahormaldistributiontables.Theprobabilityassociatesvith MK andsamplesizen was
computedo statisticallyquantifythe significanceof the trend. The normalizedteststatisticwas

calculatedasbelow;

7= s—1

1
o
=
(0]
I
o

if s<0
Thetrendis saidto bedecreasingf Z is negativeandthe computedorobabilityis greatetthanthe

level of significance.The trendis saidto be increasingif the Z is positive and the computed
probabilityis greaterthanthe level of significance.lf the computedprobabilityis lessthanthe

level of significancethereis notrend.

Resultsof rainfall anomalieqvariability) and trendswere presentedisingtime seriesplots on
whichtrendlineswereplotted.

3.5.20bjective 2: To examinethe existing Indigenous Knowledge and practices to address
climate variability.

In orderto achievethis objective, qualitative approachesvere usedin the datacollection and
analysis Collecteddatawasarrangedn themego systematicallydentify, analyze andinterpret
pattern©f meaningwithin thedata to gaininsightsinto thediversewaysindigenouscommunities
perceiveandrespondo climatevariability asadoptedrom Braun& Clarke(2006).Quantitative
methodswere utilized to complementqualitative findings and to provide numericaldata on
specificaspect®f Indigenouknowledgeandpracticegelatedto climatevariability. Surveydata
wasusedto gatherquantitativedataon the prevalenceandfrequencyof certainpracticesaswell

as community perceptionsof climate variability as usedin Dillman et al., (2014). Statistical
analysistechniquesemployedincludeddescriptivestatistics,correlationanalysis,andregression
analysisto identify patternstrends,andrelationshipswithin the quantitativedata,sheddindight

ontheeffectivenesaindrelevanceof traditionalknowledgen addressinglimatevariability.
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The qualitative and quantitative findings were integratedtogetherto gain a comprehensive
understandingf Indigenouknowledgeandpracticesn relationto climatevariability.

3.5.30bjective 3: To assesshe influence of selectedsocio economicfactors in adoption of
IndigenousKnowledge and practicesin responseto rainfall variability.

In orderto achievethis objective,a mixed-methodsipproacho dataanalysisvasused.Thematic
analysiswasusedto uncoverpatternsandthemeswithin qualitativedataobtainedfrom surveys
andinterviews.Thematicanalysisnvolvedsystematicallydentifying andinterpretingpatternsof
meaningwithin the narrativesof participantan orderto gaininsightsinto thefactorsinfluencing
the adoptionof Indigenousknowledgeand practices.This methodwas adoptedfrom Braun &
Clarke,(2006).

Statistical analysiswas usedalongsidequalitative methodsto examinehow socio-economic
factorsinfluencethe adoptionof IndigenouskKnowledgeandpracticesNumericaldatacollected
throughsurveysandstructurednterviewswereanalyzedusingdescriptivestatistics correlation,
andregressioranalysisto identify significantrelationshipsandpredictorsof adoptionbehavior,
following the approachof Creswell & Creswell (2017). Correlationand regressionanalyses
guantifiedthe strengthanddirectionof association®etweersocio-economiwariables—suclas
income, education,and employmentstatus—andevels of adoption, defined by the use or
acceptancef specifictechnologieor behaviors.The selectionof regressiormodelswasbased
on datacharacteristicsyith linearregressiorappliedto investigatdinearrelationshipetween
variableg(Hair etal., 2018).

3.6 Ethical consideration
An introductionletter was providedto the researchefrom the Universityto presentto the Sub

Countychief to grantpermissionto conductthe studyin Bukigai Sub County.All respondents
who participatedin the surveyconsentedo participatingin the surveyafter understandinghe
purposeof the study. Their views weretreatedwith utmostconfidentialityand their particulars

werekeptasecret/anonymous.

3.7 Culture and genderimplications
Prior to data collection, the team consultedcultural leadersto ensurethat they abide by the
communitycultural norms.Womenandothersocially marginalizedgroups,suchas peoplewith

disabilities,theelderlywereall encouragedtb participaten this study
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CHAPTER FOUR: RESULTS AND DISCUSSIONS

4.1 Rainfall anomaliesand trends

Time seriesplots usedto analyzeannualandseasonatainfall anomalieqvariability) andtrends
from 1991-202(reshownin subsequerftgures.Theinter-annuabndseasonalainfallanomalies
show the variability during the cropping seasondMarch to May; MAM and Septemberto

Novembeifor Bukigai SubCounty,Bududadistrict.

Theinter-annualainfall anomaliesandtrendsareshownin Figure4.
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Figure 4: Annual Rainfall trends (normalized, Zevalues)for Bukigai sub-county1991-2021

The annualrainfall depictsa fluctuating patternaboveand below the mean.Fluctuationsbelow
negativeone(-1) from themearnrevealyearsof droughtanddry spellswhereadluctuationsabove
positiveone (+1) imply yearsof flooding. The years2011,2019 experienceanoderaterainfall
whereas2020 experiencedsevererainfall.  These moderateto severerains causedfloods,
landslidesandcrop destructiorand populationdisplacemenamongotherchallengesThe years
2016and 2021 experiencednoderatedroughtswhich were associateavith crop failure, famine
andlimited waterresourcesTheannualrainfall trendshowedaslightincreasen rainfall overthe
yearsfrom 1991-2021.
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Resultdor inter MAM rainfall anomalyandtrendareshownin Figure

3

f T 1|
15 A }[\ JI[
N 1711

. [ n T X L
. a /\ L f\. | \

o5 /__y;)_el\._ g\ ;ig'/\“ =1 | [=s A1
N XVR | |
- \/ |

-1.5

MAMnormalisedvalues

-2
Time (years)

Figure 5: MAM Rainfall trends (normalized, Z values)for Bukigai sub-county1991-2021

Theinter-seasonahinfall anomaliesstudiedfor the referenceperiodshowvariability duringthe

croppingseasorof MAM.

The MAM seasorin the years1993,2000,2014 and 2021 depictedmoderatedroughtin three
months.(-1.0 to -1.5). This condition usually negativelyaffects agricultural productivity. The

MAM seasorior 1998depictedmoderatedrought.

TheMAM rainsexperienceth 2010,2018,and2020weresevereresultingin floodinglandslides,

erosionsand crop damagethat would eventuallycausehungerand famine, malnutrition and

poverty.

Thetrendline indicateda gradualincreasan MAM rainfall over the studyperiod, at a rate of
0.05mm peryear.Regressiomnalysisat the 5% significancdevel confirmedthatthis trendwas

statisticallysignificant,with a P-valueof 0.009(lessthan0.05).

Analysisof SONrainsoverthe yearsrevealedesultsin Figure6.
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Figure 6: Normalized SON rainfall trend§'fS (BdKigai sub-county1991-2021
Theinter-SONseasonalainfall anomaliestudiedfrom 1991to 2020within Bukigai SubCounty,
Bududadistrict showedgreatvariation. The SON croppingseason®f 2008,2012,2015 were
moderatelywet whereasthe SON seasondor 2011, 2019 and 2020 were severelywet with
anomaliegreaterthan1.5. Theseconditionsfavoredagriculturalactivitiesandalsoincreasedhe
occurrenceof landslides soil erosionsandflooding in the lower partsof the SubCounty. The
SONseasorof 1993,1997,2003,2002009and2016weremoderatelydry. (dry anomalies:1 to
-1.5).

The SON rainfall trend showedslight increaseat the rate of 0.04mmper year. The P-Value=
0.013<0.05)implying thattheincrementvasstatisticallysignificant.

The results from the Mann Kendall test also sho{Wedlle 4.1) a positive significant trend for the
MAM rains and for the SON rains.

Table 4. 1 Resultsom the MannKendalltestfor therainfall of the studyarea.

Description Kendalls Tau S  Variance(S) P-value Comment
0.131 57 3141.667 0.318 Positiveinsignificant
30-year
trend

neriod

period

MAM rains 0.305 132 3138.667 0.019  Positivesignificanttrend
SONrains 0.299 130 3140.667 0.021  Positivesignificanttrend
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4.2 Indigenous Knowledge and practices

4.2.1 Awarenessabout local indicators for predicting destructive rains

To respondo rainfall variability, first it is importantto beawareof howthis manifestsA number

of IndigenousKnowledgeSystemshavebeenusedto predictthe occurrenceof certainhazards
suchas destructiverains, landslides river flooding and drought(Figure.9).This knowledgeis

normallywith the elderly,andis regionandculturespecific.

Generally,when the respondentsvere probedabout climatic changes,76% believedthat this
changewasevidentand24%did not believeit. This differencein perceptioncould be explained
by differencesn agebracketamongherespondentasheretheyouthmaynot havehistoryof area
climatechangesAlso level of awarenessould haveleft somerespondentsspeciallythosewith
low levels of educationunawareof climate changesas opposedto the educatedrespondents.
Respondentiirtherrevealedhathistoricalrainsreceivedn theareaneverusedto bedestructive;
case®f landslidesvereunheardf. Also, therainfall patternsusedto bepredictableunlike today
wherevariationgn theamountsandtiming of therainsreceivedn theareasarecommon Different
communitiesand placeshave beenimpactedby climate changedifferently and so also their
perceptiongowardsclimatechangeendto bedifferentacrossoard.This is normallydueto the
different exposuresensitivityand adaptivecapacitieof suchcommunities Areasandactivities
with highexposurehigh sensitivityandlow adaptivecapacityarelikely to suffertheconsequences
of climatic changemore.Agriculture,adominantactivity in Bukigai suffersmostdueto its high

level of vulnerability.

When the 76% respondentsvho admittedthat climate changeswere evidentwere probedon
indicatorsof the changetheirresponseseresummarizedn Figure?.
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Figure7: Perceivedndicatorsof climatechangen thestudyarea
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Theresultsshowthata numberof observablelimatechangandicatorswereobservedn thearea
including early destructiverains (26%), increasecheat (31%), emergencef new pests(43%),
increasedandslidecaseg67%),anderraticrains(87%)in theascendingrder.Mostrespondents
hadobservedncreasen erraticrainscausingloodingandlandslidesn therecentyearscompared
to the past.Erraticrainswashawaytop soils, cropsandresultinginto overallreducedoroduction
outputregisteredby the communitiesat the endof the harvestseasons.The emergencef new
pestssucharmyworm, locustsandrodentsamongothersalsothreatencrop productionandfood
securityin the areathroughdamagindeavesandroot tubersrespectivelyLandslidesesultinto
croplossesanimalsandoverallincomefor the householdsThe governmenhasdisbursedJGX
2.76billion by 2021to relocate276 high-riskhousehold$n Bududaaspartof mitigation efforts.
Overall,theeconomiacostof landslidesn Bududaoverbetweeril991and2021runsinto billions
of Ugandan shillings when accounting for direct property damage, agricultural losses,
infrastructuredestruction emergencyesponseand governmentelocationexpendituregIFRC,
2021).This highlightsthe severeandrecurrenieconomiampactof landslidesn thedistrict

Increasecheatcasegesultinto increasan malariacaseghat translatesnto more spendingon
healthby thehouseholdséxacerbatinghe overall povertyandpoorlivelihoods.
The surveyfurther inquired from respondentso know whetherthey are awareof indicatorsof

someclimatechanganducedhazardsTheresultsarepresentedan Figure9.

Figure 8: Awarenes®f local indicatorsfor climatehazards

Theresultsshowedhat 68% of therespondentsiereawareof local indicatorsof climatechange
andits associatetiazards.32%of therespondenta/erenotawareaboutanylocalindicators.This
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could be attributedto rapid urbanizationand generallywesternizatiorof weatherand climate
observationsin addition, generationagjapsbetweenthe old and youngcanbe cited asanother

reasonwhereold peopledominatethe custodianshipf IK. Generallythe areais dominatedby a

youngpopulationwhoseinterestin IK is low.

Communitiegely on specificindigenouskKnowledge jncludingthecolor of rain cloudsandwind
patternsto adapttheir croppingmethodsandlivelihood strategiesFor examplethis knowledge
helps them scheduleagricultural tasks and implement managemenpracticeslike building
windbreaksand fencing homesteadsffectively (Mukhopadhyay2010). Local populationsare
alsoableto forecastdamagingainfall andstormsby observingcloud color, listeningto thunder,

andassessindgroughtdurationgGearhearetal., 2010)

Figure 10 showsthe indicatorsof comingof rains,and at times, which are destructivewith a
likelihood of causingerosion flooding andlandslidecasesThesamefigure indicateshelevel of

occurrencef destructiverainsin caseof thenamedocal andareaspecificindicators.
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Figure 9: Local indicatorsof rains

Figure 9 showthat in the Bukigai Sub County community,locals interpretthe occurrenceof
butterflies,red ants,dark clouds,and flowering of coffee plantsasindicatorsfor comingrains
which attimescanbedestructive45%and43%of therespondentacknowledgedbcalindicators
of butterfliesred antsto havea moderatelyhigh level of occurrenceof rains. Only 2% of the
respondentpointedout dark cloudsandtheflowering of coffeeasgoodindicatorsfor beginning
of rain seasonWith dark clouds,4% of the respondentsagreed,there are higher chancesof
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receivingheavyrains,which at timesmaybe destructiverainsin the area.Theseindicatorshelp
communitiesnot only plan to vacatelandslideprone areasbut also securetheir propertypre-

disaster.

Previousstudies highlight that traditional IndigenousKnowledge of storm paths and wind
patternsenablecommunitiego plandisastemanagementvell in advanceby building shelters,
windbreaks,walls, and homesteadencesaccordingly (Kamara,2005). Changesin birdcalls
duringmatingseasonsignalseasonashifts (Kamara,2005),while theheightof birds’ nestsear
rivers helpspredictfloods (Oageng2012). The populationof mothsforecastdrought,andthe
sun’spositioncombinedwith specificbird calls nearrivers signalsthe startof the rainy season

for farming (Oageng2012).

In Karamoja,IndigenousKnowledgeplaysa key role in disasterisk reduction.Migratory bird
patterngorovideseasonahformation;thearrival of specificbirdsindicatesmpendingrainsand
agoodharvestwhereasbundantatssignaldroughtin thecomingyear(Mulenga,2010).Among
the Heheand Nyakyusaeldersof Tanzaniaanimalbehavior,bird andinsectmovementoften
predictweatherandclimatepatterndChang,Yanda,& Ngana,2010).Largeswarmsof redants
appearingoetweenSeptembeand Novembersignalimminentrainfall and suggest favorable

rainy season.

In Taung, South Africa, a studyon IndigenouskKnowledgefound that cloud color is usedto
anticipatehail (Oageng2012),while wind directionhelpsforecastemperaturehangegOageng,
2012).Cloudformations,animalbehaviorandchangesn certaintreespeciesassisin predicting
whetherupcomingrains will causeflooding (Dube & Munsaka,2018). The presenceof dark
cloudsand continuouscalls of the Inkanku (a rain-makingbird) symbolizeheavyrains, which
mayleadto floodsandlandslidesasalsoobservedn Bukigai SubCounty.Overall,recognizing
and integratinglocal IndigenousKnowledge with scientific approachesvould significantly
enhancelimatechangeadaptation.
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4.2.2Indigenouspracticescarried out to adapt to climate changeand variability

Whenrespondentsf Bukigai SubCountyespeciallyfarmerswereprobedon whethertheyapply
indigenousknowledgeand practicesto adaptto climate changeandvariability, resultsobtained

aresharedn Figurell.

No
1%

Figure10: Responsesnuseof IK strategiegor Climatechangeadaptation

The resultsshowedthat 99% of the respondentgracticedone or more Indigenousadaptation
strategiego copewith the changingclimate.Only 1% werenot engagedn useof anyadaptation
strategy.The householdsengagemenin different indigenousknowledgeadaptationstrategies
varied dueto different factorsandreasondor instanceknowledgeaboutthem,andthoughtsof

inferiority of thestrategies.

Previousstudieshaveshownthatlocal communitiesapply Indigenousknowledgeacrossrarious
aspectsof life, including DisasterRisk Reduction efforts such as disasterpreventionand

preparednessfood security, agriculture, water conservation,medicinal practices,land use
planning,andenvironmentamanagemenOageng2012).A similar patternwasobservedn a

surveyconductedn Bukigai Subcounty.

With theobservablehangesndvariationsn weatheandclimate, farmersresortedo theuseand
adoptionof simpleandprobablesffectivemeasure addressheclimatechangen theareaSome
of theselK adaptatiormeasuresirelesseffectiveandat timesbecomea threatin the,long run,
causingmaladaptationClimate adaptationgrevail bestin consideratiorof societalnormsand
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cultural practices(Adger et al., 2012). For instance most rural householdsn Africa uselocal
knowledgeto developcoping strategiedo shield againstrisk and uncertaintiesn the weather

(Roncoli,Ingram,& Kirshen,2002).Figure12 showsthedifferentlK adaptatiorpracticearried

out by thecommunitiesn Bukigai subcounty.
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Figurell: Indigenousadaptatiorstrategiearriedout by the studycommunity

Theresultsshowedhattherespondentpracticedood stockingin timesof bumperharvesi(91%),

crop diversifications(89%), and grain preservation(84%). Water conservationtechniquesto

improve water retention such as mulching (69%); protecting water sources(67%); digging

trenchedeforeheavyrains(66%);drying food stuffslike beansundertheroof duringheavyrains

(63%); alterationof plantingdates(47%); andstorageof extraharvestor food supplyseparately

from thatdestinedo themarket(21%).
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The surveyrespondentproposedhe following adaptationstrategiego effectively respondto
rainfall variability in Bukigai SubCounty(Figure13).

tree planting

crop diversification quality seeds

drought tolerant protecting water source

Figure12: Adaptationoptionsfor adoptionandpromotionproposedy respondents

The results show that a needfor investing in tree planting (57%), mulching (47%), grain
preservatiorf4d7%),stockingof animalfeeds47%),changen plantingdateg45%),andprovision
of quality seed$41%)dominate In addition,cropdiversification(6%), sensitizatiorof thepublic
(5%), resettlemendf landslidevictims (2%), droughttolerantcrops(2%), bananglanting(2%),
protectingwatersource$1%),andwaterconservatiompractice§1%)werealsomentionedo have
promisingpotentialfor promotionin the Bukigai Sub Countyfor improvedclimateresiliencein

theareathoughwith low rankings.To achievecommunityadaptatiorandbuild climateresilience,

a needto blendboth IK andnon-IK Adaptationpracticess key, andbe consideredy planners,

andpolicy makerdor betterandeffectiveclimateadaptation.
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Table4. 2 Resultsof binarylogistic regressiorior indigenousknowledgeandadaptation

practicescarriedoutto adaptto effectsrainfall variability

Variables in the Equation

Score df Sig.

Step0  Variables If_yes crop_diversification 8.173 1 .004
digging_trenches 1.961 1 161
protecting_water_sources 2.051 1 152
stocking_food 10.213 1 .001

mulching 2.248 1 134
Drying_foodstuff 1.720 1 190
grain_preservation 5.303 1 021
Alteration_plantingdates .896 1 344

Storageof extraharvest .269 1 .604

Overall Statistics 26.616 9 .002

Dependenvariableis “Practicing_IK_for CC”

Table4.2 showsthat crop diversification,stockingof food andgrain preservatiorare significant

IK adaptatiorpracticeq5% significancdevel) at addressingffectsof rainfall variability.

It is clearfrom figure 8 thatthemostadoptedndigenougpracticesverestockingof food followed

by cropdiversificationandgrainpreservationPreservatioiguaranteeavhatto plantthefollowing

seasonkor the caseof crop diversification,farmersdiversify crop typesasa way of spreading

riskson thefarm. This practicereduceslimaterisksaswasthe casein a studydonein Tanzania

(Orindi & Eriksen,2005). The lowestadoptedadaptatiorstrategiesvere storageof harvestand

alterationof planting datesrespectively.Alteration in planting dateshelpsto cope with non-

consistencevhenthe rainsbeginandend.In previousstudies,dueto variationin rain seasons,

somefarmersplantedbeforethe rains, otherswere plantedimmediatelyafter rain while others

plantedafterafew daysafterthefirst rainsin somepartsof TanzanigLiwenga,2003).Thesewere

doneon purposeto distributethe risk by ensuringthat any rainsare utilized for maximumcrop

production.

In addition,the householdsvereengagedn waterconservatiorasa mechanisnto improvethe

waterretentionin the soil for good bananagrowth in somepartsof the Sub County, protecting

watersourcego avoid contaminatiorandmakeaccesgo cleanandsafewaterfor use.Digging
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trenchedhelpsto movetherunningwaterin a guidedpath,avoidingcrop destructiongspecially
duringheavyrains.

Indigenousknowledgeand practicessupportlocal communitiesin adaptingto climate change
(MoSTE, 2015). In Nepal, communitieshave managednatural climate variability and other
environmentathangedor centuriedoy innovatingandinstitutionalizinglndigenouskKnowledge
in the managemenbf natural resourcesand infrastructure development.This knowledge
enhancesresilience, mitigates disasterrisks to ecosystemsand livelihoods, and provides
adaptatiorsolutionsfor climatechangevulnerabilitiesandimpacts.lt enablescommunitiesand

their institutionsto preparedevelop,andimplementeffective adaptatiorstrategiesand actions
(MoSTE, 2015).Indigenousandlocal people living in closeconnectionwith naturalresources,
are able to quickly perceive environmentalchangesand adjust their activities accordingly
(MoSTE,2015).Figurel3illustratesrespondentsviewsontheimpactof Indigenouknowledge

andpracticeson householgroductionin Bukigai Sub-county.

food security 60%
reduced crop loss 25%
Reduced flooding and erosion 54%
0 10 20 30 40 50 60 70

Figure13: Impactof IK strategie®n communityresilienceto effectsof rainfall variability

Theresultsshowthatindigenousadaptatiorstrategiesesultinto improvedfood security(60%),
reducedlooding anderosion(54%),andreducedcrop loss(25%). The greatestimpactof IK on
outputproductionhasbeenobservedn thefood securitysector.Thisis agoodindicatorthatif the
IK practicesare well implementedthey could help to boostcommunityresiliencein the area
amidstclimatechangeSomepracticesuchasdiggingtrenchesvould helpto reducdloodingand
erosion of the top fertile soils for crop growth and overall output production. For local
communitiesadaptations thefirst priority. And to successfullyadapt strategiesieedto address

the local contextand IK can be strategicallyweavedinto those efforts (Nakashima,2012).
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Resiliencebuilding efforts could be enhancedf the responsestrategiegpromoteflexibility and
diversityaswell asintegrationof indigenousknowledge.

Much asmostnativecommunitiesn manycountriesacrosgheglobeareusinglIK, it continuego
facea numberof challengeswhich limit its capacityto effectivelyscorein areassuchasclimate
changeadaptationPreviously, K hasbeentermedasundependabldueto lack of clarity of what
constitutesndigenousknowledgewhich limits its applicability. Policy makersarejust beginning
to appreciateherole indigenousknowledgesystemsn the managemenf challengeof climate
changeand for disasterrisk reduction.The resultsin Figure 14 illustrate the challengesthe
communitiesof Bukigai SubCountyreportedthat arelimiting the useanduptakeof IK systems

andpracticedor climateadaptation.
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Figure14: Challenge®f applyinglK for climateadaptatiorin Bukigai SubCounty

The resultsshowthat lack of governmentsupport(88%), disappearancef traditional farming
system(85%), deathof IK Custodiang63%), disappearancef traditional seeds(58%), new
generatiorrefusingtheir use (56%), Intrusion of westernknowledge(56%), lesseffectiveness
(46%), lack of extensionadvice (46%). Inception of government-baseddaptationstrategies
(41%); and eldersnot passingthemon; are all challengedacing the applicationof Indigenous
Knowledgestrategiegor climateadaptationin thecommunitiesof Bukigai SubCounty,Bududa

district.

AlthoughpeoplepossesindigenoukKnowledgeanduseit everyday,theyarenotawarethatit is

IndigenouKnowledge,andthattheyareusingit for the purpose®f adaptation(Oageng2012).
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Olderpeoplein thecommunitymainly possesseithdigenouknowledgeandthis hasimplications
for it possiblybecomingextinctwhentheypasson.

4.3 The influence of selectedsocioeconomidactors on adoption of Indigenous Knowledge
and practices

To fully understandthe influence of socio-economidactors on IndigenousKnowledge and
practicesthesefactorswereanalyzedirst in Table2.

Demographi@ndsocio-economicharacteristicgvereimportantto consideiin this studybecause
someof the factorsactually influencewhat IK adaptationpracticesfarmersuseto copewith
climatechangeandbuild their resilience Thedemographi@andsocio-economicharacteristicef
the respondentsuchas age, level of educationhouseholdsize, annualincome estimate,and
economicactivities of householdsn Bukigai sub-countyare found in summarizedrequency
distributionTable2.For continuousrariablessuchasincome,age,andhouseholdize, theywere

summarizedvith measuresf centraltendencysuchasmeanandstandardieviation.

Table 1. Summar statistic: for the demographi anc socioeconom variable:

Characteristic of respondents Frequency Percent(%)
Se» Male 5E 5E
Female 45 45
Educationlevel Tertiary 2 2
Secondary 19 19
Primary 64 64
Nonformal Education 15 15
Economicactivities Cropgrowing, Yes 65 65
No 35 35
Cattlekeeping,Yes 16 16
No 84 84
Trade, Yes 9 9
No 91 91

Accordingto this study,55% of the respondentsreremaleand45%werefemale.Both menand
womenwereequallyengagedo gettheviewsof thedifferentgendeontheuseof IK to boostthe

communities'adaptivecapacityin Bukigai SubCounty.

The resultsillustrate that only 2% of the respondentsn the study areahad attainedtertiary

education,19% hadattainedsecondargducation54% hadattainedprimary educatiorand 15%
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hadnon-formaleducationRespondentducatiorievelswererequiredo find outif thereareany
relationshipsvith theuseof IK asameasuréo increasé¢heBukigai Communityadaptivecapacity.
Educationallows farmersaccessappropriatanformationandencourageshe useof eitherIK or
non-IK practicedor climateaction.

Majority of therespondent&5%)wereengagedn crop growing,cattlekeeping(16%)andtrade
(9%) asa sourceof their livelihoods(Table 2). Therespondents the studyweremajorly small
scalefarmerswho grewcropsmainly for consumptiorandsurplussold. Therewereissuesof land
rights,accessandcontrolespeciallypy womenasdictatedby culturein the studyarea.
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Table2: Descriptivestatisticsor the demographi@ndsocio-economicontinuousrariables

Variable Obs Mean SD Min Max
Age (years) 100 48 14 23 83
Household 100

Numbe 7 2 2 15
Estimate 100

Annualincome

(UGX) 3,851,000 5,117,992 300,000 21,000,000

Fromtable3, the estimatedneanageof respondentsvas48, with the youngesbeing23yrsand
theoldest83 years.The agestandardieviationof therespondentsras14 years(Table4.2). Age

could be an importantfactor in influencingthe useof IK Adaptationpracticesby farmersin
Bukigai Sub County, thereforethis needsto be explored.Age may reflect the importanceof
exposurdo IK overtime by thecommunitiesn Bukigai. It couldbearguedhatolderfarmershad
considerablé&nowledgeandskill in theuseof IndigenouKknowledgeandadaptatiorpracticego
enhancetheir adaptive capacity over time. Previousstudiesillustrate that age increaseshe
probability of conductingadaptivemeasuresuchastree planting(Deresseet al., 2009). In the
researcher’'ebservationthe averageagebeing48, agecouldbe playingakeyrole in adoptionof

indigenousadaptatiorpractices.

The meanhouseholdsizeof therespondentwas?. Also, the smallestfamily had2 membersand
the biggesthad 15 members(Table 3). Householdsizeswould in one way or the other also
influencetheuseof IK by farmersasanalternativeor ameango enhanceéhehouseholddaptive
capacity. Previousstudiesshow that householdsizesinfluencedthe adoptionof agricultural
interventionsand affectedthe household’sadoptionrate (CroppenstedtPemeke,& Meschi,
2003).

The estimatedneanannualhouseholdncomeof the respondentsvasUGX 3,851,000with the
UGX 300,000beingtheleastincomeearnedcandUGX 21,000,00Meingthe highestearnedrom
thesamplerespondents ayear(Table3). Studyinghouseholdncomesds importantin this study
onIK andNon-IK adaptatiorpracticesThis couldinfluencethe uptakeof certainlk andNon-IK
feasibleadaptationoptionsfor climate resiliencebuilding of the Bukigai community.Previous

studiesshow that income contributespositively to the adoptionof agricultural technologies
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(Knowler & Bradshaw2007).Peoplewith low incomesmaytendto concentrat@n the cheapest
IK adaptatiorstrategieshantheNon-IK Strategiedor increasedlimateresilience.

Like earliermentionedabove,IK is majorly a preserveof the oldergenerationye haveseenthe
new generatiorhavinglessinterestin the useof IK, amongstother challengesThis therefore
makest importantto assessheimpactof variousfactorsthatcould beinfluencingthe useof IK
in Bukigai SubCounty.Thedifferentdemographi@andsocio-economicharacteristichaveto be

examinedo haveaninsightonthe probabledeterminant$or theuseof IK in Bukigai (Table4).

Table3: Influenceof socio-economiactorsontheuseof IK practicedor climateadaptation

PracticinglK for [ 95%

Adaptatior dF/dx | Std.Err z P>z C.lL ]

Age -0.1571| 0.0349| -0.45 0.653 | -0.8412| 0.5271

Education -0.0138| 0.6431| -0.02 0.983 | -1.2742| 1.2467
-6.74e-

Householdncome 1.21e-7| 4.05e-7| 0.30 0.766 7 9.15e-7

ObservedProbability | P 0.0625

PredictedProb.Value | P 0.0685| (atx-bar)

Log likelihood =-4.6721 LR chi2 (3)=0.65 Prob>chi2=0.088 Pseudc

R’=0.062

The Probitteststo find the casualrelationshipbetweerthe useof IK asadaptatiorpracticeand
selectedocioeconomitactorssuchasage,householdncomeandeducationTheresultsshowed

that none of the testedfactors was statistically significant in influencing the use of IK for
adaptation.

All the P-Valuesaregreaterthanthe significancelevel at 5% (0.005).For age(P-Value=0.653),
educatiorievel (P-Value=0.983);andincome(P-Value=0.766).

In conclusion,the probit test resultsgave a pseudoR? of 6%. This meansthat the selected
socioeconomionly accountor 6%in adoptionof IK andpractices.Thechi-squareesultof 0.65
showsthatthe modelis not statisticallysignificantat 5%. The chi-squareesultimpliesthatnone

of thefactorsstudiedinfluencethe communitiesengagemenh theuseof IK for adaptation.
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4.4 Discussionof results

Thefindingspresentedh thestudyregardingclimatevariability perception]ndigenousadaptation
strategiesandthe influenceof socio-economidactorsis consistentwith previousstudies.The
resultshighlightedsignificanttrendsof bothseasonahndannualrainfall variability, underscoring
theimportanceof understandingpcal climatedynamicsn adaptatiorplanningaspointedout by
Mugambiwa& Tirivangasi,(2018).With 76%of respondentacknowledginglimatevariability,
thereis a widespreadrecognitionof environmentalchangeswithin the community, which is
essentiafor fosteringadaptivecapacityandresilience However the studyalsofoundthat24%of
respondentgdid not believe in climate variability, indicating a potential need for targeted
awareness-raisirgffortsto addresgapsn understandingndperceptiomegardingenvironmental
issues. Evident rainfall variability, significant trends of both seasonaland annual rainfall
variability point to likelihood of weatherextremessuchas floods and droughts.Theserequire
building of householdesiliencethroughlivelihood programmesgapacitydevelopmenof locals

to createclimatechangeawarenesanddevelopmenbf EWSamongotherproactiveinterventions.

Moreoverthestudyrevealedahighlevel of engagemenh indigenousknowledgeandadaptation
practicesamongthe surveyedpopulationwith 99%of respondentadmittingto practicingoneor
moreindigenougechniquego copewith changingclimate conditions.Thesefindings align with
existingliteratureemphasizingheimportanceof IndigenousKnowledgeandpracticesn climate
adaptatiorandresilience-buildingefforts (Berkes,2018).Key strategiesuchasfood stocking,
cropdiversification,andgrainpreservationvereparticularlyprevalentreflectingthecommunity's
relianceon traditionalagriculturalpracticego mitigatethe impactsof climatevariability on food

securityandlivelihoods.

However despitethewidespreaddoptionof Indigenouknowledgeandadaptatiorpracticesthe
study's probit tests found that none of the testedsocio-economidactors (age, income, and
educationlevel) demonstratedh statistically significant influence on the use of Indigenous
Knowledgefor adaptatiorpurposesT hisfinding alignswell with findingsof Charnley& Durham
(2010)whichassertshatfactorsbeyondndividual demographicaayplayamoresignificantrole
in shaping adaptive behavior. The low pseudoR? value of 6% further indicatesthat the
socioeconomiwariablegestedcouldonly explainasmallportionof thevariationsin respondents'

engagementvith Indigenousknowledge,highlighting the complex and multifacetednature of

50



climateadaptatiorprocesseandtheneedo exploreotherfactorssuchasculturalandinstitutional
influenceghatmayinfluencethe adaptatioroption.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1CONCLUSIONS

From the results,it can be concludedthat the rainfall trendsof Bukigai sub-countyshoweda
positiveslight incrementat annualbasisandat seasonabasisfor the croppingseasonsf MAM
andSONoverthestudyperiod.Howevertherainsshowedyreatanomaliesatannuakndseasonal
basisdepictedby variationsbelow and abovethe long term mean.Variationsabovethe mean
increasdherisk for floodsandultimatelylandslidesThis haspotentialto causesoil erosion crop
failure andlossof livelihoodsamongothereffects.Converselyainfall fluctuationsannuallyand
at seasonabasisbelowthe long term meanmeantthatthe studyareaexperiencediry spellsand
droughtgthatvariedin intensityfrom mild, moderatdo severeTheseconditionsthreatenedood
security,watersupplyandagriculturemajorly a solesourceof livelihood for the studyarea.

Furthermorethis studyhasrevealedhatcommunitiesn Bukigai SubCountystill rely on some
indigenousknowledgeand practiceslike looking at colour of cloudsto predict rain, look at
appearance/disappearantanimalsandsomensectdo foretellapproachof rains/seasoraswell
asdominantlypracticingfood stocking,cropdiversificationsandgrain preservationHowever, it
wasnotedthattheadoptionof Indigenouknowledge(IK) systemsandpracticesvasincreasingly
becomingdessin the SubCountydueto a numberof hindrancesamongwhich arethe demiseof
theold custodian®f IK, lack of interestby the younggenerationintrusionof westerrknowledge

amongsbthersasearlierdiscussed.

Additionally, Probit testsrevealedthat no socio-economidactor amongAge, Educationand
Householdncomewasstatisticallysignificantat 5% significancelevel in influencingthe useof

IK for adaptationto rainfall variability. The test further revealedthat Age, Educationand
Householdincomecould only accountfor 6% adoptionof indigenousknowledgeand practices

which pointsotherinfluencingfactorsnot studiedunderthis research.

Generally,the findings of this studyunderscoredhe importanceof IndigenousKnowledgeand

practicesin facilitating adaptatiorto climatevariability in Uganda.While thereis a widespread
recognitionof climatechangempactsanda high level of engagement Indigenousknowledge
andadaptatiorpracticessocio-economitactorsalonedo notsignificantlyinfluencetheadoption
of Indigenouknowledge Futureresearctshouldexploreadditionalcontextuafactorsandsocio-
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culturaldynamicghatmayshapedaptivebehaviorjn orderto inform moreeffectiveandtargeted
interventiongor building climateresiliencen vulnerablecommunities.

5.2RECOMMENDATIONS

Thisstudymakesseveratecommendation® enhanceéheunderstandingf Indigenousadaptation
strategiesandtheir relationshipwith socio-economidactorsin the contextof rainfall variability

in Bukigai SubCounty.

Thisstudyrecommendthatarobustandlong-termrainfall monitoringsystenshouldoeenhanced
andmaintainedoy theauthorityin chargeof meteorologyandclimatechangan thecountry.Civil
society,mediaanddevelopmenpartnerscouldaswell alsojoin this campaigrto sensitizecreate
awarenessiboutclimate changeas well asincreaseweatherstationnetworkfor supportEWS.
Continuousmonitoring of rainfall patternswill provide valuableinsightsinto patternsgnabling
researchert betterunderstandhe dynamicsof climatevariability in the studyareawhich could

furtherguideon mitigationandadaptatiorplanning.

To fulfill theobjectiveof examiningexistinglndigenousKnowledgeandpracticesusedto address
the effectsof rainfall variability, it is crucialto engagewith local communitiesandauthoritiesto
documentraditionalcopingstrategieandadaptatiortechniquesDocumentinghelpsto preserve
Indigenouknowledgeandthereforeculturalheritage

It is further recommendedo prioritize capacitybuilding initiatives and knowledgeexchange
activitiesto enhancehe resilienceof communitiesin Bukigai Sub-County.This could involve
organizing training workshops, farmer field schools, and knowledge-sharingplatforms to
disseminatéenformationabouteffectivelndigenousadaptatiorstrategiesndbuild local capacities
for climate changeresilience.Additionally, fostering collaborationand partnershipsbetween
researchergiovernmengagenciesNGOs,andlocal communitiesanfacilitatetheco-creatiorand
implementatiorof contextuallyappropriateadaptatiormeasures.

Finally, future researctshouldexploreadditionalcontextualffactorsandsocio-culturaldynamics
thatmayshapeadaptivebehaviorjn orderto inform moreeffectiveandtargetednterventiongor

building climateresiliencein vulnerablecommunities.
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APPENDICES

1. Survey Questionnaire

DearSir/Madam,

| am Martin Ojok, a studentat BusitemaUniversity carrying out a researchstudy titled
“ Assessinghe role of indigenousknowledgeand practicesfor adaptatiornto effectsof rainfall
variabilityin Uganda a caseof Bududadistrict.” ‘| amkindly askingfor your participation.Data
collecteashallbetreatedwith confidentialityandis purelyfor academi@ccomplishmentd thank

you.

Respondenio............ Date:......ccovvvviiiiiiieean,

SECTION A: Demographicand socio-economicharacteristics
1. Location

District............... Sub-county.............oeeeeel . Parish...............
Village ..................

2. Sexof therespondentpleasdick appropriately

1) Male 2) Female

3. Whatis yourage?
4. \Whatis your highestievel of education?

1) Tertiary 2) Secondary 3) Primary 4) No formal education

7. Which economicactivitiesdo youdo?

1) Cropfarming 2) Cattlerearing  3)trade 4)others(specify)..............c......
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SECTION B: Community Climate ChangeAnalysis
8. Do youbelievethereis climatechangean Bukigai SubCounty?Yes/No

9. Whataretheperceivectlimatechangandicatorsin your community?

SECTION C: IndigenousKnowledgeand non-IK Adaptation options usedby farmers

10. Are you awareof anylocal indicatorsto predictdestructiverains(likely to cause

landslidesandfloods)in your area?Yes/No

11.If yes,namefive of themandgive their estimatedevel thateventactuallyhappens?

Indicator

Leveltheeventoccurs(1=High, 2= Moderate3=low)

12. Are you practicin¢ any indigenou adaptatio strateg agains climate change Yes/Nc

13.If yes,whatindigenouspracticesio you carryoutto adaptto the climateandclimatic change

relatedchallengesn your communityTick appropriately)

a) Cropdiversification

b) Diggingandconstructiorof trenche$eforeheavyrain

c) Protectingof existingwatersources

d) Stockingof foodsin timesof bumperharvests

e) Waterconservatiortechniqueso improvewaterretentionsuchasmulching

f) Drying food stuffslike beansundertheroof duringheavyrains-for food security

g) Grainpreservation

h) Alterationof plantingdates

i) Storageof extraharvestor food supplyseparatelyrom thatdestinedo the market

14 Of whatimpactsaretheabovementionedndigenousadaptatiorstrategies$o climatechangen

termsof sustainegroductionoutput?
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15. Nameanynon-indigenousdaptatiorstrategieggovernmenbased)eingcarriedoutin your
communityby anystakeholderke NGOs,governmentdistrict, etc?

16 Whatarethe challenge®f applyingindigenousknowledgeandpracticeson climatechange

adaptation?

a) Intrusionof westerrknowledge

b) Inceptionof governmenbasedadaptatiorstrategies
c) Lackof governmensupport

d) Disappearancef traditionalfarmingsystem

e) Deathof IK custodians

f) Disappearancef traditionalseeds

g) Extensionadvice

h) Lesseffective

i) Eldersdonotpasghemon

]) Newgeneratiorrefusetheiruse

SECTION D: RECOMMENDATIONS
18. What are the adaptationoptions(IK and Non-IK) that are promising/ feasibleand can be

recommendetbr promotionin the Bukigai SubCounty?

2.KEY INFORMANT GUIDE

Thefollowing questiongyuidedthekeyinformantinterviews

1. Whatis thelevel of climatechangeawareness Bukigai SubCounty?
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Whatcouldbethelocalindicatorsof climatechangeandvariability in theregion?
How dolocalsrespondo climateshocks?

Whichindigenousesponsestrategiesapplied?

o > 0D

How canresponsde mademoreeffective?

3.FIELD SURVEY OBSERVATION CHECKLIST

Indigenousknowledgeindicators and Climate change
1) Whataretheindicatorsof aloomingprolongeddroughtin thearea?

2) Whatarethelocalindicatorsof rainfall seasonaariationsandchangesn thearea?

Indigenousknowledgeand non-indigenousknowledgeadaptation practices
3) Pleaseexplainindigenousand non- IK adaptationpracticesusedby local communitiesto

withstandthechangingclimate(changesn precipitationanddrought,winds, etc.)

Relevanceand ChallengesRecommendationdor climate changeadaptation

4. Do you think indigenousknowledgepracticesare helpful to adaptto climatechange?f yes,
how relevantarethey?

5. Whataretheunderlyingchallenge®f usingindigenousknowledgepracticeson climatechange
adaptation?

6. What are the adaptationoptions (IK and Non-IK) that are feasibleand recommendabléor

promotionin thestudyarea?

Thankyou
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