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Porcentaje de superficie regada según la técnica de riego 
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• Farmers demanded the service under a new context of 
modernized irrigation systems 

• In June 1999 was created the IAS in Castilla- La Mancha 

• Coordinated by Regional Centre of Water Research and the 
Regional Department of Agriculture 

Origin of the SIAR 

•General guidelines and 
objectives 
•contact with farmers 
•climatic data acquisition 

• Developed methodologies and 
protocols for advising farmers 
• Visit irrigable areas and farmers´ 
plots 
• Perform irrigation systems 
evaluations 

TRANSFERENCE AND TRAINING 



Main guidelines 

 
•  Help farmers to achieve an efficient and rational 
use of the inputs in irrigation (water, energy, 
fertilizers,...) 

•  Scientific and technical  support in order to make 
agriculture a sustainable activity, compatible with 
the environment 

•  To improve the use of water and energy 
resources 

•  Subsided in a 100% by the Regional Government  
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Network of weather stations 
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direction, 
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Network of weather stations 
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Headquarters: 
Albacete 
 
10 Agricultural 
Engineers 
 
Several 
collaborating 
farmers in each 
irrigable area  
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Operation diagram (Methodology) 



Information transference  

• Website of the Regional Centre of Water Research  

• http://crea.uclm.es  

• The most valued by farmers is related to the water 

requirements 

• Web includes other services: 

• Advice for fertilization  

• Meteorological data 

• Management tools 
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http://crea.uclm.es 

Information transference  

http://crea.uclm.es/siar/


Information transference  



Information transference  



• Website of Regional Department of Agriculture and Regional Centre 
of Water Research  

• http://crea.uclm.es  

• The most valued by farmers is related to the crop 
water requirements.  

• Web includes other services: 

• Advice for fertilization  

• Regional meteorological data 

• Management tools 

• Email and FAX. to agricultural councils, water user associations, ... 

• Workshops.  to present SIAR and other services 

• Newspapers, radio and local tv  

Information transference  
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Solid set systems evaluations 



Center pivot systems irrigation evaluations 



Drip irrigation evaluations 



Operation diagram (Methodology) 
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Results: Crop water requirements 
EXPLOITATION CU-20 PEPPER WEEKLY WATER REQUIRMENTS 

AGAINST IRRIGATION APPLIED AND EFFECTIVE RAINFALL          

(mm =l/m2)
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EXPLOITATION CU-20 PEPPER ACCUMULATED WATER 

REQUIREMENTS AGAINST IRRIGATION APPLIED AND EFFECTIVE 

RAINFALL (mm =l/m2)
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Results: Irrigation systems evaluations 
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Other services provided by the SIAR 



Other services provided by SIAR 

• Energy analysis of the irrigation systems 

Ultrasound flow – meter 

Discharge 

Electrical network analyzer 

Absorbed power and power factor 



Other services provided by SIAR 

• Energy analysis of the irrigation systems 

Pressure transducers 

Head pressure 

Water level probes 

Dynamic watertable level 



Other services provided by SIAR 

• Energy analysis of the irrigation systems 

Developed software for energy analysis  

Analysis of wells Analysis of pumping stations 

Web-based software for  
collective irrigation networks 
 analysis 



• Energy analysis of the irrigation systems 

Energy and economic savings 

Average energy saving: 11.0% 

Average economic saving: 18.5% 
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Other services provided by SIAR 



Other services provided by SIAR 

• Energy analysis of the irrigation systems 

• Optimisation of the design and management of the 

systems for the distribution and application of irrigation 

water (sprinkler and drip irrigation). 

Autocad 

QGIS 



Other services provided by SIAR 

Helping to determine optimal cropping pattern considering 

RDI techniques (web-based tool) 

Area: Eastern Mancha aquifer

Institution in charge: SIAR

Irrigable area: 105,000 ha

Water resources: 450 hm3/year

Main crops: maize, barley, wheat, garlic,

onion, potato, sunflower, olive and vine

Subzones: 6 (Albacete, Tarazona, La 

Gineta, Motilleja, Almansa, Pozo Cañada)

Area: South Bekaa

Institution in charge: LARI

Irrigable area: 21,500 ha

Water resources: 44 hm3/year

Main crops: maize, soybean, cotton

and sunflower 

Subzones: 3 (Left Bank, Right Bank,

Litany river)
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Applied research that would be 
transferred trough the IAS in a near 

future 



Very-high resolution remote sensing 

FARM

Unmanned 
aerial vehicle

Crop growth and 
development 
RGB and NDVI 

Regulated Deficit 
Irrigation using 
thermal images 

Biomass 
production 



Very-high resolution remote sensing 

• Development of flight planning software 

• Methodology for georeferencing UAV images 

• Photogrammetry  



Deficit irrigation in crops 

• Different irrigation depths  

• Measurement of soil moisture, water 
depth, climatic conditions, biomass, LAI, … 

• A base for advising farmers and proposing 
measures of water and energy saving 



Forecasting of crop water requirements 

• Forecasting crop phenology using thermal time 

• Forecasting reference evapotranspiration 

• Irrigation scheduling on real time 



Forecasting of crop water requirements 

• Development of a software to forecast ETo, named 
FORETo, based on general climatic variables 
prediction 

• Determination of proper methodologies and 
extreme temperatures of each crop to calculate 
thermal time 



Conclusions 



• Differences in the management of irrigation between 
the pilot areas: irrigation tradition, availability and costs 
of resources, etc 
 

• A higher acceptance in those areas with an elevated 
cost of the application of the irrigation water  
 

• Well-managed systems, however, better formation and 
information for farmers is necessary 
 

• Implication of the water users Associations, agricultural 
councils and other associations 
•Useful tool to transfer the results obtained in research 
works 
 

• Maintain the SIAR activity in the future 
 

Conclusions 


