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ABSTRACT

Land dégradation has already beén treated as one of the most serious problem all around the world.

Soil .erosion is defined as the physical degradation of the landscape over time. The process is
initiated when soil particles are detached from its original configuration by erosive forces such as

rainfall, The soil particles may then be transported by overland flow into nearby rivers and oceans,

Current developments in geographic information systems (GIS) make it possible to model complex

spatial information. A GIS is used in this project to determine soil erosion rate and risk threughout

a watershed. Hydrological data is also analyzed to give some understanding of the watershed

résponse to the primary erosive input: rainfall. The. goals of this research project-is to obtain the
erogion rate from the model and erosion risk-area of the catchment. This study is a GIS-based to

study which devotes tocalculate annual soil loss value and erosion risk; seek for soil erosion trends

linked with 'pre(iipitation and land use in Mbale district, on Mount Elgon region, Uganda. Revised

Universal Soil loss Equation (RUSLE) is implemented in the application to obtain the erosion risk

in the catchment. The modeling is carried ot for the years and is based on ASTER remotely sensed

data, digital elevation models, precipitation data from the study area, as well as existing soil maps

from DSMW. Over exploitation of land is probably compensated by improved agricultural

management and no significant increase in ptecipitation. Even if there-are reports of more intense

and increasing amounts of rainfall in the area, this could not be verified, neither through analysis

of climate data, nor by trends {ni estimated soil erosiof risk and rate.

The predicted surface $0il erosion in Mbale catchment mostly-depends on the slope conditions and
precipitation records while the major easily manageable factors aré the conservation and cover

management factors on the fand.

Key words: ArcGIS, RUSLE, and soil erosion
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CHAPTER ONE
1.0 INTRODUCTION

1.I BACKGROUND

As one of the most important basic natural resource, land relates to almost all human activities
directly or indirectly, and is crucial for s_ustaini_ng livelihoods. Rational utilization of the land
resource has been treated as the ke_y factor in the development pathways of many countries.
However, land degradation is one of the major and widespread environmental threats both in.

the past and present years.

Soil erosion is régarded as the most serious form of land de_grada_tion around the world,
especially in developing countries like U_g-anda, China, and India, as well as some developed
countries dike In order to meet their livelihoods, address the economic stress, and accelerate
development, some people.and development actors in the devetoping countries utilize land and
soil resources in unsustainable and irrational ways as-manifested by 0ve1*g1ta2'i11 g destrisction of
forest for urban extension, heavy intensity and unscientific agricultural activities, and land use
changesin high As 4 result, soit ¢rosion becomes a serious issne, which negatively impa‘cts- the
soil quality reducing agricultural e_fficie_nc_y, worsening water ‘quality, causing flooding and

debris flow, and habitat.

Mountain ecosystems are considered as one of the most significant ecosystems; providing huge
amount of benefits to humans both in natural and economic aspects via various ecosystem
services and products. Nevertheless, unsustainable and unscientific land use practices and
‘improper land management cause serious. soil erosion in mountain regions. More and more
studies are carried out focusing on mountainous areas in order to get betier understanding of
why the phenomenen happens and what could be done to selve the problems Tn recent years,
governments started to pay attention to sustainable-agriculture and development: As a result,
many environment and land degradation assessment policies were announced and published,
which poi'nted out that soil eresion and land degradation in mountain areas are being
increasingly regarded as more serious than in other ecosystems. One of the major teasons for
this is land. use changes in hig_h frequency, not only modifications but also conversion of the

land cover, which has a-negative impact on the environment, especially replacement of forest
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