
PRINCIPLES OF THE 

WATER DEVELOPMENT

Prof.Prof. Guido Guido DD’’UrsoUrso, , PhDPhD

DipDip. Ingegneria Agraria ed Agronomia del Territorio. Ingegneria Agraria ed Agronomia del Territorio

UniversitUniversitàà di Napoli Federico IIdi Napoli Federico II



PRINCIPLES OF THE WATER 

DEVELOPMENT

� water development is essential for food 
security

� focus on low-cost solutions and development
models which stimulate self-reliance and 
management responsibility at local level

� holistic approach addressing constraints at 
technical, institutional and economic levels







Increasing the productivity of rainfed agriculture, 

which still supplies some 60 percent of the world’s food, 

would make a significant impact on global food 

production. 

However, the potential to improve yields depends

strongly on rainfall patterns. In dry areas, rainwater

harvesting can both reduce risk and increase yields. 



Rainwater harvesting often has double or triple benefits: 

- not only does it provide more water for the crop but 

-it also adds to the recharging of groundwater and

- helps reducing soil erosion.

Risk management is crucial in rainfed agriculture. The 

higher the risk of crop reductions from droughts and dry 

spells, the lower the likelihood that farmers will invest in 

inputs such as fertilizers, improved varieties and pest 

management. 

In situ soil and water conservation contributes relatively 

little to reducing risks in rainfed agriculture.



Water development and irrigation

are essential to increase food security and to reduce the 
variability of food production in most food deficit 
countries.

It is said that most of the production increase required to
feed the world population in the next 30 years, has to
come from irrigated agriculture. 







Water development and irrigation

Three critical preconditions are required to bring this
about and to close the threatened gap between food 
production and consumption:

investment in water development, 

good government policies, and 

an educated labour force with high quality technical
support.



Investment in water development

� Water shortage vs.  Water resources

� Rainfall must be better managed and used more 
efficiently

� Water management techniques, including full-
scale irrigation, are required to unleash the 
potential of modern agronomy.



Good government policies

� Transparent and enforcable property laws

� Maintenance of local and regional security

� Sound management of the macro-economy

� Governments can create or ruin the enabling
environment



Educated labour force 

Productive agriculture requires a wide range of 
technical skills, either in the public or the private 
domain.



Statistics show that ….

… global irrigation expansion has declined in recent years and now 
stands at about 0.7 % per year as against 2.5 % in the 70s, 
however, with large regional variations. 

Among the reasons for the decline in irrigation expansion are the 
exhaustion of suitable sites in major irrigation countries in Asia 
and the increasing costs of new developments. 

In Africa irrigation development has been, for a variety of reasons, 
very expensive.



Small-scale
irrigation developments ….

…. allow for more participation and decision-making of 
farmers are generally most successful.

Whilst large schemes have economics of scale, the larger the 

scheme the more anonymous the decision making process, the 

higher the overhead and administration costs, and the greater the 

chances of conflicts between farmers and management.





Increase of agricultural production

1) Improved management of all agronomic inputs 
(fertilisers, water)

2) Sound techniques combined to knowledge

3) Critical assessment of potentiality and 
limitations





On-farm irrigation technology

When selecting the irrigation method it is important not only to 
consider the technical suitability for prevailing crop-soil-water 
conditions but also the ability of farmers to use and maintain
the equipment. 

Presence of local manufactures are a precondition for the use of
mechanical irrigation equipment.





Techniques for water supply
and distribution

SURFACE WATER RESOURCES

� Direct abstraction from rivers

� Storage reservoirs





Techniques for water supply
and distribution

SURFACE WATER RESOURCES



Rain water harvesting



Forms of rainwater harvesting 1/3: 

• in situ water conservation : by using microstructures in the 

field to direct water at specific plants or plant rows

In dry areas, poor land management can greatly reduce crop yields, even to 

below 1 t/ha. One reason is that land degradation often affects the soil surface, 

leading to crust formation and other phenomena that prevent infiltration by 

rainwater. Most rainfall then simply runs off the land surface, collects in silt-

laden torrents and produces severe gully erosion. Crops benefit little.

Alternative forms of tillage — such as turning the soil only along plant lines, 

deep ploughing to break up soil crusts, building raised ridges that follow the

contour, growing crops in pits, and building eyebrow terraces round trees and 

shrubs — can improve crop yields and reduce erosion. They lead to a much

more efficient use of limited rainfall. 



Forms of rainwater harvesting 2/3: 

•flood irrigation : capturing and directing external water from

the catchment area to the field in which crops are grown

More needs to be done to cope with the effects of the dry spells that occur 

every year in semi-arid areas. Although these periods of drought often last 

less than three weeks, if they occur during sensitive growth stages — such 

as during flowering or grain filling — there is a high risk of serious yield 

reductions.

The best way of tackling the problem is to divert rainfall from the 

surrounding catchment area to the soil in which the crops are being grown. 

Providing the right infiltration conditions have een established, water can be 

stored in the soil around the crop roots for considerable periods - certainly 

for long enough to be of considerable use during a three-week drought.



Forms of rainwater harvesting 3/3: 

•storage for supplementary irrigation :

collecting external water from the catchment area and storing it in 

reservoirs, ponds and other structures for use during dry periods



Forms of rainwater harvesting 3/3: 

•storage for supplementary irrigation :

collecting external water from the catchment area and storing it in 

reservoirs, ponds and other structures for use during dry periods

Small-scale farming can be productive in marginal rainfed areas if 

supplementary irrigation is available to overcome short-term droughts

which are critical to the crop and reduce yield considerably. If there are cost-

effective ways to store water before critical crop stages and apply it

when the rain fails in these critical stages, crop production can be considerably 

increased.



Techniques for water supply
and distribution

GROUND WATER

� Shallow groundwater

� Deep Groundwater





Techniques for water supply
and distribution

CANALS AND PIPES

� Open channels

� Pipelines





Techniques for water application

SURFACE IRRIGATION



Techniques for water application

SURFACE IRRIGATION
� Basin irrigation

� Border irrigation

� Furrow irrigation





Techniques for water application

SURFACE IRRIGATION
� Basin irrigation

� Border irrigation

� Furrow irrigation



Techniques for water application

SPRINKLER IRRIGATION  conventional



Techniques for water application

SPRINKLER IRRIGATION  mobile gun



Techniques for water application

SPRINKLER IRRIGATION  pivot systems 
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Techniques for water application

SPRINKLER IRRIGATION   pivot systems



Techniques for water application

SPRINKLER IRRIGATION 



Techniques for water application

TRICKLE IRRIGATION



Techniques for water application

TRICKLE IRRIGATION



Techniques for water application



Techniques for water application



Techniques for water application


