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ABSTRACT

Water is an important resource to human survival and with the increasing population and climate change; it has become a scarce commodity. The available water sources such as rivers are inadequate to fulfill water demand due to the low amounts of rainfall experienced in recent years. The main sources of water are surface water, groundwater, and rainwater.

The prolonged natural disasters such as droughts have contributed highly to the inadequacy of water, especially in arid and semi-arid areas. This in return has affected agriculture as a body, which has led to the scarcity of food for the ever-growing population. To try and minimize this, most people in the world have opted for Rainwater harvesting as a means to maximize the available water.

The main objective of the study is to Design an Underground Rainwater Harvesting and Storage System for a farm in Olooseos Area, a semi-arid area, and this project asserts that the only solution to maximize rainwater is to come up with a system that will harvest and store surface-water that will be useful for agricultural purposes during the dry season.

Suitable areas for the design of the underground water tanks had to be identified and selected both physically and through contour generation. A conveyance network suitable for the community in the area was designed with the idea of flash flooding as a challenge. Rainfall data over the past years were acquired and analyzed to keenly understand the rainfall patterns. More data was acquired through questionnaires and the daily water demand was useful in the determination of the tank capacity.

The developed system satisfies the social requirements and can be implemented in rural areas by considering almost all the technical aspects.
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INTRODUCTION:

1.1 BACKGROUND:

Water scarcity in Kenya has been a challenge for decades, as only a small percentage of the country’s land is optimal for agriculture, and a year-round climate is predominantly arid. Recent natural disasters such as drought and floods have also contributed to the inadequacy of water in the country. Kenya’s natural water resources also do not provide an equitable delivery of water to the various regions of the country and the country ’s water basins do not reach an equitable area of the country. This has led to most parts of the country having a challenge of water scarcity for human consumption and to even practice agriculture (Snyder 2006).

Kenya is a dry country with about 80 percent of the country being arid and semi-arid. The average annual rainfall in Kenya is 630mm with a variation from less than 200mm in Northern Kenya to over 1,800 on the slopes of Mt. Kenya.

Kenya’s economy depends highly on agriculture, with agriculture contributing about one-third of the country’s income. The high promising agricultural land amounts to only 17 percent which sustains 75 percent of the population (Marshall 2011).

Agriculture highly depends on water for it is the largest user of water globally. The water of appropriate quality and quantity is essential for the production of crops, livestock, and fisheries, as well as the processing and preparation of these foods and products.

Water is the lifeblood of the ecosystem, including forests, lakes, and wetlands on which the food and nutritional security of present and future generations depend. Climate change has had an impact on agriculture by increasing water demand, reducing water availability in most areas, and limiting crop productivity (LOSS 2019).

Having the means to harvest and store rainwater to improve agriculture in arid and semi-arid areas will be of great significance to the fast-growing population.

In search of sustainable solutions to water scarcity, Rainwater Harvesting (RWH) has been identified as a practical option to help control water shortage in arid and semi-arid areas of the Country. This is despite its main challenge of storage cost and space (Nega and Kimeu 2002).
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