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ABSTRACT

This research aimed at using SWAT as a predictive model to assess the impacts of historical,
current, future climate change and land use land cover changes on sedimentation in Malaba sub
catchment. Four scenarios were modeled in SWAT during this study, the first scenario focused on
historical (1990 to 2005) sedimentation and flow in the catchment. The second scenario focused
on the current (2006 to 2020) sediment yield and flow in the catchment. Calibration and validation
were done using SWAT CUP software version 5.1.6. The calibrated and validated model was then
used to further simulate two future scenarios. The two future scenarios used projected land use
data and projected weather data. Land use data was projected using Clerk Labs TerrSet software
while weather data was projected using the Statistical Downscaling Model (SDSM)version 4.2
considering RCP 4.5 and RCP 8.5. The third scenario focused on flow and sediment yield of 2023
to 2035. The fourth scenario focused on flow and sediment yield of 2036 to 2050. The results
obtained from climate change analysis indicated un even changes to occur from 2020 to 2050,
rainfall over the catchment is expected to increase by an average of 19.6% (RCP 8.5) and 18%
(RCP 4.5), maximum temperature is expected to increase by 1.02°C (RCP 8.5) and 0.85°C (RCP
4.5), minimum temperature is expected to increase by an average of 0.5°C (RCP4.5) and 0.75°C
(RCP 8.5) Land use change results indicated that from 2020 to 2050 cropland is expected to
increase from 65% to 72.32% of the total catchment area by 2050 while built-up area is expected
increase from 2.26% to 3.67%. Forests are expected to reduce from 6.5% to 1.9% of the catchment
area while water bodies (streams, wetlands and swamps) are expected to reduce from 3.3% to
1.42%. Average annual Sediment yield is expected to generally increase from 2431.4
tons/km?/year (1993 to 2020) to an average annual sediment yield of 3147.6 tons/km?/year from
2020 to 2050, that is to say an increase of 29.5%. The average rate of annual sediment yield
increase is estimated at 1.056% per year. Therefore, mitigation measures should be adopted to
ensure sustainable management of the catchment. The study findings of this research shall be
relevant for planning, design and management of reservoirs, dams, irrigation systems and

sustainability of eco systems in the catchment.
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CHAPTER ONE: INTRODUCTION

1.1 Background of the study
River sediment yield is directly influenced by climate and land use variation (Guo et al., 2018).

In most developing countries, the effects of land-use change are today manifesting through
accelerated rates of soil erosion (Duveiller et al., 2020; Schiirz et al., 2020). Globally, surface
soil is being eroded from river basins at a rate of 60 billion tons per year, this results in 24 billion
tons of sediment being released into the world's water bodies and almost 25 billion tons of soil
being removed from agricultural land (Deltares, 2018). Urbanization, agriculture, and
deforestation are just a few of the everyday anthropogenic activities that have altered spatial and
temporal changes in land use and cover (Deltares, 2018). River sedimentation and stream flow

are normally affected by changes in land use and land cover (Deltares, 2018).

Understanding and predicting sedimentation in river systems is a crucial global concern due to its
impact on water quality, aquatic life, flood risks, and reservoir lifespans(Aljumaily et al., 2023).
Land use and land cover, and climate change play significant roles in the amount of sediment
entering rivers. As such, predictive models are essential tools in quantifying the intertwined
effects of these factors. In Africa, where land degradation, deforestation, and climate change are
major challenges, these models are particularly important for understanding the dynamics of
sedimentation(Dibaba et al., 2021). Historical climate change has been observed and further
changes are anticipated (Alava et al., 2018). According to the Intergovernmental Panel on
Climate Change (IPCC), the average temperature on the planet has increased by about 0.6
degrees Celsius over the past century, and it is expected to further increase by 4 degrees by the
end of the 21% century (Allen et al., 2018). Sedimentation and increased nutrient loads of rivers
in Uganda has increased due to unsustainable farming practices and other poor land management
practices like deforestation (Mubiru et al., 2017). Sediment discharge is one of the main water
quality concerns in integrated watershed management, a proper identification of sediment
sources is therefore important to the success of watershed conservation programs (Yongbo et
al.,2015). A comprehensive understanding of land-use changes processes and their future
trajectories is essential for the development of land-use management plans required for

conservation of ecological resources (Stanly et al., 2022).
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