
Irrigation and Energy:

INDICATORS AND RATIONAL USE
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Water availability and water demand

Fuente: Banco Mundial (2011). Escala logarítmica.
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As demand grows, there is
increasing competition for resources
between energy, agriculture,
fisheries, livestock, forestry, mining,
transport and other sectors with
unpredictable impacts for livelihoods
and the environment (FAO 2011c).

It is necessary to increase the productivity of 
irrigated land

On the other hand, there are daily 
increased pressure to protect the 
environment
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• Current water use for irrigation ca. 14 billion m3 per year.

• ca. 4 billion additional m3 for next 40 years to match agriculture
growth.

• 1900 to 1970= 0.5 million hectares
• 1970 to 2015 = 1.1 million hectares.

• About 70% of this growth was funded by the State. Between
1997 and 2007, the irrigated area grew only 30,000 hectares
(3%).

• Over the same period, the area under non-gravitational
irrigation increased from 9 to 28%.

Chile’s agriculture Facts



Irrigation





Chile imports 60% of its primary energy (National Energy
Balance BNE 2012) so we are a country subject to instability
and price volatility in international markets and supply
constraints which are caused by political or weather events or
market.
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Current state of precipitation
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Farmers’ capacity to cope with climate scenarios of
reduced availability is low or zero.
This depends on the size of production and the
technological level you have.
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At critical stages, it is common to apply water distribution
strategies such as shifts between irrigators, affecting the
irrigation efficiency.
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More sophisticated systems are designed to apply a
particular precipitation with a defined frequency irrigation.
In the event it is necessary to submit to shift water among
farmers is impossible to apply the water demanded a
shorter time interval. This is solved with the use of dams
accumulation of which lack the majority of small and
medium farmers in Chile.
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Upstream land use will affect the quality of water
entering irrigation areas, especially sediments (erosion
caused by agriculture) and chemical composition
(agricultural and industrial pollutants).



• The annualized calculation is with interest rate at 4%
• Surface for 5 ha.

Cost comparison of different irrigation systems
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AE = Application efficiency

Cost comparison of different irrigation systems
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order to guide the prioritization of public investment in irrigation and
planning
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• In the case of furrow irrigation, it is possible to comply
with the application of water required by the crops under
irrigation shifts. The main challenge is to make it a
suitable design and programming in water management.

• There is pump water restriction¡

• To ensure the efficient use of water is important to
analyze the relationship between variables furrow
irrigation and the parameters that determine the quality
of irrigation, production, and deep percolation as a basis
for the design and management of furrow irrigation.

18



An increase in the length of the furrow reduces the values
of RE, RDE, and TDE. However, an increase in the flow
rate and the cutting time produces increased efficiencies.
Inversely, an increase in the length of the furrow increases
the value of AE, while an increase in the inflow discharge
and reduce cutting time.

(Application efficiency) 

( Requirement efficiency) 

( Requirement distribution
efficiency) 

(Total distribution efficiency) 
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Unlike AE, RE, RDE, and TDE parameters you have a
good correlation with relative production. TDE and AE
are recommended for use in design, management
and operation of furrow irrigation systems, to establish
good irrigation practices and prevent pollution
parameters.

Cases of over-application of water: 
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Currently we are working on improving the design and
automation of systems Californian adduction thereby
allowing responding to the need to improve the
management of surface irrigation contamización
reduce risk, higher energy costs and the problem of
low labor availability for surface irrigation.
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Photovoltaic Energy





Electric tariffs



Electric Rates



Reduce Operating Costs

Licancheu

Consumo Energía Histórico (kWh/año) 63.936 

Valor de la Energía ($) 60

Costo en Energía ($) 3.836.176 

Energía Fotovoltaica Potencial (kWh) 33.458 

Nuevo Gasto en Energía (kWh) 30.479 

Ahorro en Costos Energía ($) 2.007.458 

1 Real = 200 pesos Chilenos
1 Dólar = 700 pesos Chilenos



Reduce Operating Costs

Rapel

Consumo Energía Histórico (kWh/año) 31.143 

Valor de la Energía ($) 60

Costo en Energía ($) 1.868.555 

Energía Fotovoltaica Potencial (kWh) 33.458 

Nuevo Gasto en Energía (kWh) - 2.315 

Ahorro en Costo Energía ($) 2.007.458 

1 Real = 200 pesos Chilenos
1 Dólar = 700 pesos Chilenos





Potencia: 4,7 Kwp
Bomba Solar con caudal hasta 34 m3/hr.
Superficie de riego: 5 ha. 
Cultivo: Frambuesa y Mora
Sistema de riego: Goteo 
Emisor: Gotero regular 1,6 l/hr a 30 cm, doble linea.
Costo : US$ 24.590.-
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