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the capacity for cereal production using rain-fed and irrigated practices in Sub-Saharan Africa 

and the contribution ttiat rainwater harvesting can make to a region's food security. In the 

chart, the effects of using High Yield Varieties (HYV) of crops in conjunction with irrigation 

schemes are compared with rainfed crops (Sharma, et aI., 1996). (Food security, however, 

can also be affected by many risk factors such as war and economics) . 
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Figure 2.2: Comparison of yield-productivity for rainfed and irrigated crops 

Source: Sharma, et aI., 1996 
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Figure 2.3: The original ALDEP ground catchment system design using a 
~raditional threshing floor as the catchment apron 

Source: Gould, 1999 

Figure 2.4: 

Source: Gould, 1999 
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EP rainwater catchment system design 

Approximately half of the 800 primary schools in Botsw:ma have had rainwater tanks built of 

corrugated iron, but since these have an average life expectancy of only five years, many of 

them are now either leaking or disused. The average school has a roof surface area of 

1300m2, and yet an average of only two tanks totalling 12m2 were built for each, capturing at 

best only one-tenth of the available rainwater (Gould and Jay, 1993). 

After the upgraded ALDEP rainwater catchment system design, the next variation proposed 

involved a combined roof and ground catchment system (Gould, 1997), see Figure 2.5. The 

40m2 roof would be equipped with a 5m3 surface tank and a 15m3 sub-surface tank, which itself 

would also be fed from a 100+m2 ground catchment apron comprising cement or treated earth. 

This combination offered the opportunity to collect between 20,000 and 50,000 litres of water 

per year (between 55 and 135 litres per day), in the driest and wettest areas of the country 

respectively (Gould, 1997). The higher quality water in the surface tank would be used for 

drinking and cooking while the ground water tank would be used for washing, cleaning and 

watering stock. 
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Figure 2.5: The ALDEP combined roof and ground catchment system 

Source: Gould, 1999 

During the 1980s, ferrocement water tank technology was tried and over 100 tanks were built in 

rural schools and clinics (Chishimba, et a/., 1993). However, only just over half of those later 

inspected (26 out of an inspected 46) were still structurally sound and watertight. The others 

had either never been filled or were badly leaking at the joint between the wall and the basal 

slab, the most vulnerable part of the tank as a result of stress concentrations (Chishirnba, et a/., 

1993). Since 1994 the Botswana Technology Centre (BTC) has been experimenting with 

improved ferrocement technology based on a design originally from Kenya, and a pilot training 

project has also been established. 

Today, corrugated iron roof catchment tanks remain a common sight at primary schools in 

villages throughout Botswana. Surveys conducted by the BTC revealed that about half of the 

800-plus primary schools in the country poss£ss corrugated iron tanks (Gould, 1996). 

However, since they have an average life expectancy of only five years, many schools have 

leaking tanks. Despite the average roof size of a primary school in Botswana being 1300m2
, 

the average total tank storage volume is only 12m3 per school, compared with a potential mean 

annual roof runoff of 495m3 (with an annual rainfall of 220mm) (Gould, 1996). 

Another interesting rainwater harvesting technique developed was by the Rural Industries 

Innovation Centre (RIIG) at Zutshwa. This small, remote bushman (basarwa) settlement lies 

65km south-west of Hukuntsi in the Kgalagadi District, and 600km west of Gaborone. The 

people in this RAD settlement lack access to locally available water, a feature that 

characterizes most RAD villages. Zutshwa contains around 250 people whose water is 

collected off the side of a salt pan that is used as a catchment surface. 
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