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ABSTRACT 
Land use/land cover changes are altering the hydrologic systems and characteristics thereby resulting to potentially 
large impacts on water resources in the water catchment areas. Rapid socio-economic development and population 
growth drives land use change in the water catchment areas. This is particularly true in the case of the river Sosiani 
catchment whose population has tremendously increased in the recent past. This paper presents an analysis of the 
changes in land use/land cover in the river Sosiani catchment over the period 2008 to 2014. The study adopted 
descriptive research and ground truth survey designs where the generated land sat images were analysed to depict land 
cover changes. The main land use activities identified and confirmed by ground trothing survey included: forestry, 
settlement and agriculture. The land sat images of 2014 and 2008 showed gradual decrease in the area under forests by 
while the area of bare land, agriculture and settlement over the years under catchment increased. This study established 
that River Sosiani catchment like the other river catchments in Kenya are under threat therefore combined conservation 
efforts would be necessary to check further degradation of the water catchments. 
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INTRODUCTION 
Background of the study 
For water scarce countries, including Kenya the water catchment areas should be managed so as to retain 
their capacity to supply sufficient and good quality water all year round. Thus, understanding the possible 
consequences of land use and land cover changes on water catchment or towers is a requisite for better 
water resources management. However, this is not to be as many river catchments are witnessing rapid 
changes that are mediated by human encroachment as asserted by Masese et al., [1]. Human development 
in Kenya entails land clearing, urbanization and poor waste disposal along the tributaries of most rivers 
as in the case of the Sosiani River which have significantly altered the hydrologic characteristics of the 
rivers in Kenya. 
Rivers play a major role as sources of water for both domestic and industrial use in many parts around 
the world [1]. Tzimopoulos et al. [2] observes that the decrease of available water resources, the water 
quality degradation, rapid increase of population and the growth of human activities have today resulted 
to the development of a science that concerns the Management of Water Resources. In the developing 
countries where infrastructure for water supply has not been fully developed, rivers provide a direct 
source of water for domestic use with minimal or no treatment at all. However, according to the WHO [3] 
about one billion people have no access to drinking water hence resulting to a water crisis.  
Water towers and the aquatic habitats are emphasized by the Sustainable Development Goals (SDGs) 
which have proposed a set of targets relating to future international development. Goal 15 of the SDGs 
place emphasis on Protecting, restoring and promoting sustainable use of terrestrial ecosystems, 
sustainably manage forests, combat desertification, and halt and reverse land degradation and halt 
biodiversity loss [4]. Erosion provides sediments and organic matter to water systems as observed by 
UNEP (2010). Ayivor and Gordon [4] assert that soil erosion could lead to loss of soil fertility in crop land 
areas and degradation of water catchment areas. Obando, [5] asserts that Soil erosion is caused by rainfall 
and runoff and hence a serious problem affecting both the agricultural land in Kenya’s high rainfall areas 
upon which more than 80% of the rural population depend on for sustaining their live hoods.  Obando, 
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[5]further asserts that the natural forests in Kenya which form water catchment areas have continued to 
decline to less than 2% of land cover hence resulting to high rates of erosion.  
Finally near stream and water catchment human activities have been reported to cause the greatest 
influence on stream habitat and hydrological characteristics. Destruction of the riparian zones in the river 
Sosiani catchment has rendered the protective nature of the catchment areas ineffective or even 
detrimental to the river Sosiani’s catchment. With the growing population and multiple activities in the 
Sosiani catchment, the catchment has been rendered environmentally unstable. Therefore the scenarios 
on the effects on the land use/land cover and water resources form the basis for assessing the 
contribution of the river Sosiani in the degradation of the larger Lake Victoria water tower. 
Research objective 
i) Identify the human activities in the River Sosiani catchment 
ii) Analyse land use cover and land use cover changes in the River Sosiani catchment 
 
RESEARCH DESIGN AND METHODOLOGY 
Research Design 
The study adopted the descriptive research and ground truth survey designs where the generated land 
sat images were analysed to depict land cover changes. The area coverage under the different classes as 
depicted by the land sat images of 2008 and 2013 was identified and later compared across the years and 
the areal extend changes expressed in a table and percentage. 
Data collection 
The land use activities in the Sosiani River catchment were identified by Geographic information systems 
(GIS) and the digital Land Sat images for 2013 and 2008 for spatial analysis of land use activities. Ground 
trothing survey was undertaken in order to confirm the human activities as derived from the GIS maps 
and Land Sat images.  
Data Analysis 
The human activities were identified by ground trothing survey while the Land use was considered and 
identified by Geographic information systems (GIS) and Land Sat images for spatial analysis of land use 
activities. The classification and analysis of the land use were done using ARCVIEW and ARCGIS 
programme which gave attributes to each class. Each class was then analysed separately and the 
characteristics generated overlaid on each other to form the land use map. The collected information was 
geo‐referenced in GIS software (ArcView) to create the Land use images for 2008 and 2013.  
 
 RESULTS AND DISCUSSION 
Human activities identified 
From the ground trothing survey the main human activities identified during the period of study 
included; Cattle keeping, maize farming, Tree nurseries forests and housing units as depicted in plate 1. 
Table 1 and figure 1 shows that the main Land covers identified was; Forests, settlements, agricultural 
land and bare land. Compared to 2008 and 2013 the land sat images of the river Sosiani catchment 
indicated that the areas under bare land and settlements increased whole the areas under agriculture and 
forests decreased.  
The increase in size of the bare ground area was an indication of forest land and water catchment 
degradation. In the upper catchment, there were forest cover and agricultural activities, in the middle 
zone there was livestock keeping and maize and wheat farms and finally in the lower zone there was 
residential and commercial settlements. The changes in land use implied that the loss in forest cover 
translated to more bare grounds and farmland. 
The changes in land use implied that the loss in forest cover translated to more bare grounds and 
farmland. However, there was a great increase in the land under settlement both upstream and 
downstream of the area under study. This would be attributed to the increase in population in the Sosiani 
River Catchment. 
 
CONCLUSIONS 
In the River Sosiani catchment, there were several human activities that were identified; including 
forestry, crop and livestock rearing, Settlement and urbanization. These findings are supported by Aura et 
al. [7] study’s on macro invertebrates’ community structure in Rivers Kipkaren and Sosiani, River Nzoia 
basin, who asserted that in Kenya land use changes on various catchments and water towers have been 
increasingly characterized by human settlement, deforestation, wetland reclamation and unsustainable 
agricultural activities. Most of the River Nzoia catchment has been deforested and under crop production 
hence 60% of the land is arable and mostly under cultivation for maize and sunflower as observed by 
GoK, [8]. 
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The study established that the varied human activities in the river Sosiani catchment resulted in gradual 
changes and eventual destruction of the riparian vegetation. Based on the Landsat
2013, the land cover has continuously reduced in size, and has been replaced by industrial, agricultural 
and residential activities. These changes imply the loss in land productivity and degradation of water 
catchment.  

Plate 1 Land use activities identified along River Sosiani Catchment
 
Land sat images and areal changes on land cover

Class name Area(Ha) 2008
Forest 9082.01
Settlements 2126.61
Agricultural land 43217.7
Bare land 4900.14

Table 1: River Sosiani’s Land cover and areal land cover changes

Fig 1 Landsat images showing River Sosiani’s land cover for 2013 and 2008
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se activities identified along River Sosiani Catchment

Land sat images and areal changes on land cover 
Area(Ha) 2008 Area (Ha) 2013 % change in land cover
9082.01 4749.23 47% (Decrease)
2126.61 9055.83 325% (increase)
43217.7 33546.7 22% (Decrease)
4900.14 11974.7 144% (increase)

Table 1: River Sosiani’s Land cover and areal land cover changes
 

Fig 1 Landsat images showing River Sosiani’s land cover for 2013 and 2008
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RECOMMENDATIONS 

i) Land use and development activities in the water catchments in Kenya should put into consideration 
the ecological integrity and environmental consequences therefore there is need for Environmental 
Impact Assessment for all new developments including settlement, farming, industries and urban 
development  

ii) The Kenyan communities living within the water catchments, Non‐Government Organisations and the 
Environmentalists should team up with NEMA officers in catchment and water management to 
counter further degradation and deterioration. 
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