BUSITEMA
UNIVERSITY

Puwrsuung excellence

EVALUATING INDIGENOUS AND SCIENTIFIC WEATHER
FORECASTING TECHNIQUES FOR RESILIENCE TO
WEATHER EVENTS AMONG FISHING COMMUNITIES IN
JINJA

BY
KIPROP JULIUS KAPKWOMU

(BU/GS22/MCC/28)

A DISSERTATION SUBMITTED TO THE DIRECTORATE OF GRADUATE STUDIES,
RESEARCH AND INNOVATIONS IN PARTIAL FULFILMENT OF THE
REQUIREMENTS FOR THE AWARD OF MASTER OF SCIENCE IN CLIMATE
CHANGE AND DISASTER MANAGEMENT DEGREE OF BUSITEMA UNIVERSITY

OCTOBER, 2025



DECLARATION

I the undersigned ,declare that this research dissertation/thesis is my original work,except
where due acknowledgement has been made.I declare that this work has never been

submitted to this University or to any other institution for funding/for partial fulfillment for

any award.
Student Name:KIPROP JULIUS KAPKWOMU

Registration Number:BU/GS22/MCC/28




APPROVAL

This dissertation submitted as a partial fulfillment for the award of Masters in Climate Change and
Disaster Management of Busitema University,with my/our approval as the academic supervisor(s)

Name: Associate Prof. Alice Nakiyemba
Academic Qualifications : p kd) .....................................................
ek AECOCIATE. PORERESCOR . « - .

Department: . {20\ 1. NWLPMWNU\)Q@NAN% EWEST
Faculty: N AYTUG AL [LESOORCES L E0V 100N 6T L LUBVCES

Signed. /%;w@" .......................

Date. Q-F../ L D...L. QIS

Dr. Sowedi Masaba

ii



DEDICATION

| hereby dedicate this report to the Almighty God, my Late parents, My Wife Irene Kiprop,
Children; Arthur Chemtai Kiprop, Laura Cherotich Kiprop, Emmanuel Kiprop, Joshua Cheptoek
Kiprop, relatives and friends for the support they have given to me during my academic journey;
spiritually, financially and emotionally to make it a success. May the almighty God bless you

abundantly.



ACKNOWLEDGEMENT

| take this opportunity to thank God for this far He has brought me. | am indebted to my Wife and

Children for their support, which made it possible for me to pursue this program.

| also appreciate my research assistants who helped me in translating the language of Lusoga into

English, all my colleagues and friends for their support as well.

| also wish to extend special gratitude to my supervisors Associate Prof. Alice Nakiyemba and
Dr. Sowedi Masaba for their advice, guidance and constant feedback which helped in the
completion of this research. Their guidance, encouragement and patience in reading, correcting,

re-reading and refining this work are commendable.



TABLE OF CONTENTS

DECLARATION ..ot Error! Bookmark not defined.
APPROVALL ..ottt Error! Bookmark not defined.
DEDICATION ...ttt et ekt b e e s e e s b e e e me e e ebeeenb e e ebeeenbeenneeannas i
ACKNOWLEDGEMENT ...ttt st san e beennne s iv
TABLE OF CONTENTS ...ttt %
LIST OF TABLES ...ttt b e bt be et e et e e s nbe e sbeeanbeentee s IX
LIST OF FIGURES ... .ottt et ne e b e s nreane e X
LIST OF MAPS L.ttt ettt e b e e b e e bt e e st e e sbe e s ab e e nbe e et e e nbeesnbeenteas Xii
LIST OF ACRONYMS/ABBREVIATIONS .......cooiiiiiiieiee et Xiii
ABSTRACT ettt he et E et R e b b nn e nne e nns Xiv
CHAPTER ONE: INTRODUCTION ..ottt 1
1.0 INEFOOUCTION ...ttt b bbbt b e s 1
1.1 Background OF the STUY ........ccueiiiiieieee e 1
1.2 Statement of the ProbIEM ..o s 2
1.3 RESEAICN ODJECTIVES. ..ottt 3
1.3.1 GeNEral ODJECHIVE ...cocviiiiie et e e e rreere e 3
1.3.2 SPECITIC ODJECLIVES ...vviiiiecie ettt see e rreere e 3



1.4 RESEAICN QUESTIONS ... .eiuiiieeie ettt ettt ettt e te et e s e te e et esreeaeeneeateenbeaneenraeneeenne e 3

1.5 SCOPE OF the STUAY ...t 4
1.6 JUSEITICALION ...ttt 4
1.7 SIGNITICANCE. ...ttt bt re et e b e e st e sbeeteeneesbeebeeneesreeneeenee e 5
1.8 TheoretiCal FramMeWOTK ..........cccuiiiiiiiiei e 6
CHAPTER TWO: LITERATURE REVIEW ..o 9
2.0 INEFOUUCTION ...ttt bbbttt b bttt et b et b e 9
2.1 TheoretiCal [ItEratUure FEVIEW ..........cuiirieiiiirieieiiete ettt 9
2.2 Trends of extreme WeatNer BVENTS ..........ccoiiiiiirieiieeee s 10
2.3 Effectiveness of scientific forecasts against indigenous knowledge-based  forecasts..... 13
2.4 Local community preparedness to extreme weather eVENts ..........ccccccevvvevveveiieseese s 14
2.5 Communities responses to extreme Weather VENTS...........cccvevvveerieeresieeseere e 16
CHAPTER THREE: METHODOLOGY ..ottt 19
3.0 INEFOUUCTION ...t bbbttt bbbt 19
3.1 RESEAICH DBSIGN......cctiiieeii ettt ettt e et et e s be e te e seente e s e e st e e beeteenaenras 19
3.2 StUAY Area DESCIIPIION .....euvitiitiitiiieeieie ettt bbbttt bbb enes 20
3.3 SAMPIE SIZB...ee it e e e e ra e 21
3.4 Sampling Techniques and ProCRAUIE...........ccii ittt 21

Vi



3.5 Data tYPES ANU SOUICES....c.viiueeiireieereesieeieseesieetesreesteeaesseesseeaesseesseesaesseessaessesseesseeneesnensees 22

3.5.1 Data Collection Methods and INSTFUMENTS...........ccuoiiiiiiieieneiee s 22
B 1 W AN T L)Y 1SS 24
CHAPTER FOUR: RESULTS AND DISCUSSION .....oooiiiiiiiieiieeiee et 31
O [ (oo [FTox (o] o TSSOSO PP PP PP 31
4.1 Socio-economic and demographic characteristics of respondents.............ccccccvevvevvevieennenn. 31
4.2 Trends of extreme weather events at Masese Landing Site.........cc.ccoovvniiienincne s, 31
4.3 Effectiveness of scientific forecasts and indigenous knowledge-based forecasts .............. 42
4.3.1 Indigenous and Scientific weather forecasting practiCes..........ccocuvvervrereienenenennenn 42
4.3.2 Feedback from the Focus Group Respondents on use of forecasts ............cccccceeenee. 45
4.3.3 Accuracy of the IK and SK..........ccoiiiiiiiccece e 47
4.3.4 Score card forecast data for the 1K,SK and Observed Data.............ccocooevvriineneinnnnnns 47
4.3.5 Perceived impact of integrating 1K and SK ...........cccoeiieiiiii i 54
4.3.6 Recommendation of improving the integration IK and SK more effective................. 55

4.4 Local Community preparedness to extreme weather eVENtS..........cccovvevveveereivieseese e, 56
4.5 Local community’s responses to extreme weather eVents...........cccvvvvveeviieeniiiesniee s 58
CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS ..o 60
5.1 CONCIUSIONS ...ttt bbbt nb bbb 60

vii



5.2 RECOMMEBNUALIONS .. ..ottt e ettt e e e e e e e e e e e e e e e e e eae e eeeeeeeeaaan 61

RETEIENCES ... bbb bbb b bbbttt n bbb 63
APPENDIIX-T ..ottt 79
RESEAICN QUESTIONNAITE ...ttt bbbttt b 79
APPENDIIX-ILL oottt e r e nnpaes 86
INEEIVIEW QUITE ...ttt et et e et e et e e et e et e e ne e te e s e enaenteeneenneeneas 86
F N e o N0 1 I 1 SRR 89
IK, SK FORECAST V/S OBSERVED DATA ..ottt 89
RESEARGCH . ... ettt bbb bt e et e e s b e e st e e be e et e e naeeanes 89
100 = % L o TSRS R PP PTORPR PPN 89
APPENAIX IV ettt e e b et e e e et be e te e nae e reenee e 92
Tables shows IK.SK and Observed Weather Raw ObServations .............cccooeevrineinincncincnnns 92
F AN o] 0= a 1o 13 QY SRR OP PR 100

viii



LIST OF TABLES

Table 1: Landing Site Characteristics and Focus Group partiCipantS..........c.cceceeverenenenenennnnn 23
Table 2: SPI ThreShold VAIUES ..........ooiiiiiiiee e 28
Table 3: Indigenous Knowledge in predicting weather changes in Jinja fishing villages............ 46
Table 4: Hits and False Alarms table ... 50
Table 5: Hits and falSe @larmsS...........ooiiiiiiiiiiice e e 54
Table 6: What are the trends of these weather parameters?..........cccocvvireninieiciese e 75
Table 7: Other trends of weather Parameters..........cccvoveiieiieie e 76
Table 8:Effectiveness of SK against IK-based FOrecasts ..o 77
Table 9: Local Community preparedness to extreme weather eVENts ..........ccccccevvveveiieveevieennnn, 77
Table 10: Communities’ responses to extreme weather eVents ...........cevvvviiiieiiniineenesicsee e 78



LIST OF FIGURES

Figure 1: Conceptual FraMEWOIK ..........cooiiiiiieiee e 7

Figure 2: Perceptions (1) in change in rainfall, S.E Wind speed, change in wind direction and

OCCUITENCE OF STOIMNS <. 32

Figure 3: Perceptions (2) Rainfall intensity, N.E wind speed, change in wind speed, wave height,

change in water currents and TEMPEIALUIE .........cuevuveieiieeie et re e e 33

Figure 4. Annual Maximum Temperature Anomaly for Jinja (1991-2022), MAM and SON

Maximum TemP ANOMAIY ......cceiuiiieiieie et e et e s te e e e sreesbeeeesneesneeeeas 35

Figure 5: Annual Minimum Temperature Anomaly for Jinja (1991-2022), MAM and SON

Minimum TemP ANOMALY ......ooveeiiiieit et be e te e e e sreesteeeesneesaeeeeas 36
Figure 6: Jinja SPI- 6 Months and 3mONnths ... 38
Figure 7: Rainfall Anomaly fOr JINJa.........ccoiiiiiii i 40
Figure 8: Jinja Wind Rose Diagram for both morning and afternoon hours..............c.cccccocvvenene. 41
Figure 9: March to June IK and SK weather forecast vs TIimMe SEries.........ccccvvevveivieieevieiieseennns 48
Figure 10: Cumulative curve for rainfall totals for the months indicated............cccccooeiirinnnnne. 49
Figure 11: Scatter plot for SK and IK FCST VS OBS ... 50
Figure 12: March to June 2024 IK and SK wind Forecast vs Observation ...............ccccccevveinennnns 51
Figure 13: March to June 2024 1K and SK wind Forecast Vs Observation .............cccccecevvrennnne. 52
Figure 14: Scatter plot for SK and IK FCST VS OBS .......oooiiiiiiie e 53
Figure 15: Showing preparedness for extreme Weather BVENTS ..........ccocverirenieieie e 56

X



Figure 16: Community Reponses to extreme weather events

Xi



LIST OF MAPS

Map 1: Maps showing Masese in Jinja City, Jinja City in Uganda and of Uganda in Africa....... 20

xii



LIST OF ACRONYMS/ABBREVIATIONS

HIGHWAY : HIGH impact Weather IAke SY Stem

IK : Indigenous Knowledge

IFRC - International Federation of Red Cross and Red Crescent

IFRCTCS - International Federation of Red Cross and Red Crescent
Societies

ILO > International Labour Office

IOD > Indian Ocean Dipole

IPCC . Intergovernmental Panel on Climate Change

IWF :Integrated Weather Forecasting

MAM : March, April and May Season

NWP : Numerical Weather Prediction

PLE : Primary Leaving Examination

SFDRR : Sendai Framework for Disaster Risk Reduction

SK - Scientific Knowledge

UACE : Uganda Advanced Certificate of Education

UCE : Uganda Certificate of Education

UNMA : Uganda National Meteorological Authority

SOND : September, October, November and December Season

SPI : Standard Precipitation Index

SWF - Scientific Weather Forecasting

TWF : Traditional Weather Forecasting

WMO : World Meteorological Organization

Xiii



ABSTRACT

The aim of the study was to examine how evaluating indigenous and scientific weather forecasting
techniques influence resilience to weather events among fishing communities in Jinja. The
objectives were to analyse trends of weather events, assess the relative effectiveness of scientific
forecasts compared to indigenous forecasts,identify community preparedness, identify response
strategies, and determine the impact of integrating forecasts on preparedness. The results, derived
from survey responses and meteorological data analysis, show that 92.2% of participants apply
indigenous methods using indicators like cloud patterns and wind shifts, while 70.2% rely on
scientific sources, mainly radios and Television. Comparative analysis revealed that scientific
forecasts recorded 90 Hits (67.5%) for rainfall and 92 Hits (67.6%) for wind, while indigenous
forecasts had 47 Hits (34.3%) for rainfall and 44 Hits (32.4%) for wind. Correlation analysis
established a 30% positive relationship between scientific forecasts and observed rainfall and wind
records. Event trend analysis highlighted strong winds, heavy rainfall, and floods as the most
frequent hazards. Using SPI-3, SPI-6 indices, and annual rainfall anomaly records for Jinja (1991—
2023), wet years between 2019-2023 were confirmed. Preparedness strategies identified through
survey responses included ensuring seaworthiness of vessels (24.8%), pulling boats ashore
(15.8%), and minimizing fishing activity (15.8%). Response strategies emphasized maintaining
vessel safety and scaling down fishing, reflecting proactive risk management. Regarding
integration, 60.3% of respondents agreed both methods provide reliable forecasts, though scientific
forecasts were consistently more effective. Overall, analysis confirms that scientific forecasts
surpassed indigenous forecasts in accuracy. The study therefore recommends strengthening
stakeholder participation and capacity building in applying scientific forecasts, enhancing
dissemination systems, and engaging communities in integrating both approaches for wider
acceptance. Further, expanding weather stations across the Lake Victoria basin emerged as critical
for improving scientific accuracy, enhancing adoption, and ultimately strengthening fisherfolk

safety and reducing vulnerability to extreme weather risks.
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