
Water harvesting, a review of different techniques 

Water harvesting as a traditional but recently improved strategy to make agricultural 
production in dry areas more reliable is becoming, especially after the recent drought period 
in the Sahel, more and more a topic of interest. From different traditional agricultural 
societies in dry areas very successful examples of water harvesting are known. Still the results 
of recent water harvesting experiences in different development projects are not always 
positive. ILEIA tried to find which constraints and possibilities water harvesting really has for 
nowadays agriculture in dry areas. 

Coen Reijntjes 

Definition and benefits 

"Water harvesting" is the general name used for all the different techniques to collect runoff 
or flood water for storage in the soil profile or in tanks so that it can be used for the 
production of crops, trees or fodder. "Water harvesting" also can be the collection of runoff 
water for human or livestock consumption. In this article this type of water harvesting will not 
be discussed. The benefit of water harvesting is not only to secure and increase crop 
production in semi-arid regions where rainfall is normally high enough for crop production or 
to make crop production possible in regions were rainfall is normally not sufficient, but also 
to stop soil erosion and to re charge aquifers tapped for irrigation. An underestimated benefit 
of water harvesting is also the improvement of soil fertility. Silt, manure and other organic 
matter is "harvested" or kept in place together with the water. The soil profile stays moist for 
a longer time, which stimulates soil life so that the formation of stable humus, the nutrient 
availability, and the water holding capacity are improved. A classic example of water and 
nutrient harvesting was the delta of the river Nile before the Aswan dam was constructed. The 
yearly flooding of agricultural fields made permanent agriculture in this arid region possible. 
After the construction of the Aswan dam, this was no longer possible. Now farmers have, 
besides advantages of greater water availability, big problems in keeping the land fertile. 
Small water harvesting systems with an external catchment area are functioning more or less 
in the same way. Water harvesting systems with a "within-field" catchment (see C) are, of 
course, harvesting less nutrients but have the advantage of erosion control in situ. 

Classification 

The different water harvesting systems can be classified in the following way:A – Systems 
with an external catchment area for collection of runoff water or flood water from small 
watersheds: 

A1 – agricultural use, without any special arrangements, of natural depressions where 
runoff or flood water is concentrated temporary and water infiltration is relative high 
(traditional in e.g. West and East-Africa); 

A2 – simple techniques for water spreading and infiltration by means of low, 
permeable bunds (ridges) which follow the contour lines. These bunds are made of 
stones, bundled sticks, crop residues or fences of living plants (traditional in e.g. 
Burkina Faso, see picture 2, p.4); 



A3 – "water pockets" -holes for seeding, runoff collection and management of organic 
matter ("zai" in Burkina Faso, "covas" in Cape Verde, both traditional); 

A4 – half circular or "V" shaped ridges mainly used for tree planting and rangeland 
improvement, new (see picture 5, p.7); 

A5 – "Water collection", graded bunds or furrows are used for diverting runoff from 
agricultural fields, village and waste lands to tanks situated at a lower level. This water 
is used for supplementary irrigation in dry periods or as full irrigation (traditional in 
India, new in e.g. West Africa); 

A6 – "Runoff farming", runoff water from a treated (e.g. by a chemical spray or the 
clearing of gravel-stones to improve the formation of a surface crust to increase the 
runoff) or untreated catchment area is diverted to lower situated agricultural fields 
(traditional in e.g. Israel and Tunisia: Meskat -fig. 2, p.9 -, new in e.g. Kenya: macro 
catchment system- fig. 5, p.11 -); 

A7 -"Runoff farming", runoff water and silt from small watersheds is captured by 
dams in seasonal streambeds or is diverted to agricultural fields. In front of these dams 
the silt builds terraces which are used for agriculture. The infiltrated water makes crop 
production possible (traditional in e.g. Israel and Tunisia: Jessour -see fig. 3 & 4, p. 9). 

B – Systems for storage and agricultural use of flood waters 

B1 – "Flood water farming": these traditional systems make use of the runoff 
concentrated by natural water sheds in seasonal or permanent river systems. The flood 
water is diverted from its natural channel by dams or barrages and led to the 
agricultural fields were the water is kept impounded by earthen dams around the 
fields. The infiltrated water is used for agriculture (traditional in e.g. the Nile Delta 
before the Aswan dam, North India, "ahars and khadirs", South Pakistan, "sailabas or 
kurkabas"). These systems, which are rather complex and about which we have no 
reliable data available, will not be discussed in the next articles. 

C – Systems with a -within-field- catchment area called -in-situ- water harvesting or -micro 
catchments-: 

C1 – "Negarim", runoff from a small plot (micro- or within catchment) is captured at 
one side where it infiltrates the soil and directly contributes to the available moisture 
in the rooted profile of an individual productive tree or shrub (traditional in e.g. 
Morocco, new in Israel and other countries, see fig. 1, p.7); 

C2 – "contour ridges or bunds", the same system as C1 but instead of small plots, 
strips are used. Crops can be seeded in front of the bunds were water infiltration is 
concentrated (relative new in e.g. India and Africa, see fig. 6, p. 11); 

C3 – "contour beds", the same system as C2, but the beds are "W"-shaped, with 
alternating wide and narrow ridges. The wide ridges serve as catchment zone, the 
narrow ridges as planting zone and the furrows can serve as drainage or irrigation 
channels/ mechanisation can be used. See also ILEIA newsletter no 2, page 7 (new in 
e.g. Brazil). 



The next three articles discuss experiences with water harvesting in Tunisia, Kenya and India, 
and the constraints and possibilities of water harvesting for small farmers in the semi-arid 
tropical zone. 


