Rodriguez-Diaz, Irrigat Drainage Sys Eng 2013, 2:1
DOI: 10.4172/2168-9768.1000e117

Irrigation & Drainage Systems Engineering
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The improvement of agricultural water management to increase
crop productivity, reduce the influence of drought and promoting
water conservation is one of the main objectives of current irrigated
agriculture. In 2002 the Spanish government implemented a
national irrigation and emergency plan to modernize its irrigation
infrastructure, aiming to save 3000x10° m® water per year [1,2]. This
has involved investing M€ 7400 to reduce water use across 2 million ha
of irrigated land [3] representing about 57% of the total irrigated area
in Spain. However, these planned improvements in water efficiency
have had important repercussions on other production factors, notably
energy consumption.

The Spanish Institution for Diversification and Energy Savings
(IDAE) indicates that modernized areas require 2 kWha™ of power
[4].The unit energy demand estimated by Diaz et al. [5] was 0.41
kWh.m™ but this value can be much higher where water is diverted
from deep aquifers or supplied to steep areas with large differences
in elevation from the water source to the point of supply (hydrant).
Where water resources are stressed and alternative water resources
are used, additional energy of 0.5 kWh.m" (wastewater treatment) and
3-4 kWh.m? (desalination) are needed. The increase in power cost in
recent years has been more than 200%. Over the last two years, energy
tariffs for irrigation in Spain have also increased by 120%. Diaz et al. [6]
reported that this increasing dependence on energy is making farmers
apply much less water than would be expected to meet theoretical
agronomic needs. Actually, in some irrigation districts, water costs
after the modernization are up to four times bigger than before the
actions.

As energy represents an important percentage of the total water
costs (around 40%), nowadays water use in agriculture and energy
efficiency cannot be considered independently. Thus, in pressurized
systems energy is now becoming a major factor as important as others
such as water availability, rainfall or evapotranspiration. Efficient water
and energy use take on greater importance in agriculture due to the
widespread tendency of reduced water availability and increasing
energy costs, which determine the viability of irrigated agriculture in
many areas of the world.

Recently, research groups in the field of irrigation engineering have
worked on the development of energy saving measures for irrigated
areas. Some of the proposed measures are summarized below:

Irrigation networks sectoring: Usually the pressure head at the
pumping station is set to supply pressurized water to the highest
pressure demanding hydrant while other hydrants receive an excess of
pressure that must be removed by hydraulic valves. Network sectoring
consists in grouping hydrants with similar energy requirements. Then
the network is operated in turns and each sector is enabled a few hours
every day only and the pressure head is set according to the worst
hydrant (pressure demand) in the sector [7]. Thus, significant energy
savings can be achieved when the lower pressure demand hydrants
irrigate.

Critical points detection and control: Critical pressure points are
those hydrants with special energy requirements, usually caused by
their distance from the pumping station and/or their elevation, which

determine the minimum pressure head required at the pumping
station. Thus, sometimes a few points are responsible for large fractions
of the total pressure head at the pumping station. In these cases other
strategies such as booster pumps or changes in pipes size, would lead to
energy savings usually in the range of 20-30% [8].

Improving the energy efficiency of the pumping system: Usually
pumping stations are designed to provide water at the peak demand
period. However, as this period takes only 2 or 3 months, and the rest of
the year the demanded flows are much lower, and therefore the pump
operation point is not the optimum to maximize their Pumping Energy
Efficiency (PEE). By installing new smaller pumps, more appropriate
for flows demanded during off-peak periods, and using variable speed
pumps, it is possible to increase PEE significantly and therefore reduce
energy consumption [9].

Irrigation systems at farm level: Theoretically, more efficient
irrigation systems and better irrigation scheduling lead to significant
simultaneous energy and water savings. Better irrigation scheduling
techniques make the application of the right amount of water possible,
avoiding excess applications. With more efficient irrigation systems
the water is applied in a more efficient way and therefore water losses
are reduced. Thus, both measures contribute to reduce both water
diversion for irrigation and total energy requirement for pumping.
These goals may be achieved thanks to the widespread use of low
pressure irrigation application systems. Nowadays, many emitters are
designed to work with less than 10 m pressure.

In the coming future, thanks to the great potential of technologies
such as solar energy or biomass, renewable energy resources may play
an important role in the irrigation water supply. Using renewable
resources to power an irrigation network is a mean of decreasing the
dependency of food products on the prices of fuel and minimizing the
impact of the irrigation system on the environment. But, although some
theoretical approaches of the integration of these energy resources have
been done in the urban water supply [10], there are not many examples
of their use in irrigation at water distribution level.

Compared to urban water supply, the irrigation sector offers more
possibilities for this technology. Irrigation is highly concentrated in
some months of the year (usually in spring-summer when maximum
solar radiation occurs) and this demand is much more flexible. In the
irrigation sector, it is possible to organize the irrigation events and
apply the water just when energy is available. However, methodologies
to fit the irrigation demand in periods of maximum energy availability
are not available.

*Corresponding author: Juan Antonio Rodriguez-Diaz, Department of Agronomy,
University of Cordoba, Ed. Leonardo da Vinci. Rabanales Campus, 14071,
Cordoba, Spain, E-mail: jarodriguez@uco.es

Received June 17, 2013; Accepted June 18, 2013; Published June 23, 2013

Citation: Rodriguez-Diaz JA (2013) The Importance of Improving Energy
Efficiency in Irrigated Areas. Irrigat Drainage Sys Eng 2: e117. doi:10.4172/2168-
9768.1000e117

Copyright: © 2013 Rodriguez-Diaz JA. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Irrigat Drainage Sys Eng
ISSN: 2168-9768 IDSE, an open access journal

Volume 2 + Issue 1+ 1000e117



Citation: Rodriguez-Diaz JA (2013) The Importance of Improving Energy Efficiency in Irrigated Areas. Irrigat Drainage Sys Eng 2: e117.

doi:10.4172/2168-9768.1000e117

Page 2 of 2

References

1.

MARM (2002) National Irrigation Plan. Ministry of Environment, Rural and
Marine, Madrid, Spain.

MARM (2006) Action plan for modernization of irrigation.
Environment, Rural and Marine Affairs, Madrid, Spain.

Ministry of

Lecina SB, Isidoro D, Playan EJ, Aragles RL (2010) Irrigation modernization
and water conservation in Spain: The case of Riegosdel Alto Aragon.
Agricultural WaterManagement 97: 1663-1675.

Abadia R, Rocamora MC, Ruiz, A. (2008) Energy audit Protocol Irrigation
Communities. Ministry of Industry, Tourism and Trade, IDEA, Madrid, Spain.

Rodriguez Diaz JA, Pérez Urrestarazu L, Camacho Poyato E, Montesinos P
(2011) The paradox of irrigation scheme modernization: more efficient water
use linked to higher energy demand. Spanish Journal of Agricultural Research
9: 1000-1008.

Rodriguez Diaz JA, Camacho Poyato E, Blanco Pérez M (2011) Evaluation
of water and energy use in pressurized irrigation networks in Southern Spain.
Journal Irrigation and Drainage Engineering 137: 644-650.

Navajas NJM, Montesinos P, Poyato CE, Diaz RJA (2012) Impacts of irrigation
network sectoring as an energy saving measure on olive grove production.
Journal of Environmental Management 111: 1-9.

Diaz RJA, Montesinos P, Camacho Poyato E (2012) Detecting Critical Points
in On-Demand Irrigation Pressurized Networks - A New Methodology. Water
Resources Management 26: 1693-1713.

Moreno MA, Planells P, Cérdoles JL, Tarjuelo JM, Carrion PA (2009)
Development of a new methodology to obtain the characteristic pump curves
that minimize the total costs at pumping stations. Biosyst Eng 102: 95-105.

.Ramos HE, Vieira F, Covas DIC (2010) Energy efficiency in a water supply

system: Energy consumption and CO2 emission. Water Science and

Engineering 3: 331-340.

Irrigat Drainage Sys Eng
ISSN: 2168-9768 IDSE, an open access journal

Volume 2 + Issue 1+ 1000e117


http://ascelibrary.org/doi/abs/10.1061/(ASCE)IR.1943-4774.0000338
http://ascelibrary.org/doi/abs/10.1061/(ASCE)IR.1943-4774.0000338
http://ascelibrary.org/doi/abs/10.1061/(ASCE)IR.1943-4774.0000338
http://www.ncbi.nlm.nih.gov/pubmed/22809482
http://www.ncbi.nlm.nih.gov/pubmed/22809482
http://www.ncbi.nlm.nih.gov/pubmed/22809482
http://link.springer.com/article/10.1007%2Fs11269-012-9981-8
http://link.springer.com/article/10.1007%2Fs11269-012-9981-8
http://link.springer.com/article/10.1007%2Fs11269-012-9981-8
http://www.sciencedirect.com/science/article/pii/S1537511008002948
http://www.sciencedirect.com/science/article/pii/S1537511008002948
http://www.sciencedirect.com/science/article/pii/S1537511008002948
http://www.google.co.in/#output=search&sclient=psy-ab&q=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&oq=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&gs_l=hp.12...1153.1153.0.
http://www.google.co.in/#output=search&sclient=psy-ab&q=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&oq=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&gs_l=hp.12...1153.1153.0.
http://www.google.co.in/#output=search&sclient=psy-ab&q=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&oq=Energy+efficiency+in+a+w%C3%A1ter+supply+system:+Energy+consumption+and+CO2+emission.&gs_l=hp.12...1153.1153.0.
http://www.magrama.gob.es/es/agua/temas/gestion-sostenible-de-regadios/plan-nacional-de-regadios/texto-completo/
http://www.magrama.gob.es/es/agua/temas/gestion-sostenible-de-regadios/plan-nacional-de-regadios/texto-completo/
http://digital.csic.es/handle/10261/27372
http://digital.csic.es/handle/10261/27372
http://digital.csic.es/handle/10261/27372
http://www.idae.es/index.php/mod.documentos/mem.descarga?file=/documentos_10995_Protocolo_auditoria_regantes_A2008_280bffb5.pdf
http://www.idae.es/index.php/mod.documentos/mem.descarga?file=/documentos_10995_Protocolo_auditoria_regantes_A2008_280bffb5.pdf
http://www.researchgate.net/publication/235719828_The_paradox_of_irrigation_scheme_modernization_more_efficient_water_use_linked_to_higher_energy_demand
http://www.researchgate.net/publication/235719828_The_paradox_of_irrigation_scheme_modernization_more_efficient_water_use_linked_to_higher_energy_demand
http://www.researchgate.net/publication/235719828_The_paradox_of_irrigation_scheme_modernization_more_efficient_water_use_linked_to_higher_energy_demand
http://www.researchgate.net/publication/235719828_The_paradox_of_irrigation_scheme_modernization_more_efficient_water_use_linked_to_higher_energy_demand

	Title
	Corresponding author
	References



