
Combined simulation and optimization framework for 
irrigation scheduling

Fontanet, M.1,2,3, Fernàndez-Garcia, D.2,3, Rodrigo, G.1, Ferrer, F.1, Villar, J.M.4, 

1LabFerrer, Cervera, 25200, Spain

2Department of Civil and Environmental Engineering, Universitat Politècnica de Catalunya (UPC), Barcelona, 08034, Spain

3Associated Unit: Hydrogeology Group (UPC-CSIC)

4Department of Environmental and Soil Sciences, Universitat de Lleida (UdL), Lleida, 25003, Spain



Introduction

Irrigation scheduling definition and main goals
• Irrigation scheduling is the processes used by agricultures 

and stakeholders to apply water in the soil with a correct 
frequency and irrigation time. 
• To maintain  crop under optimal soil water content 

conditions. 
• To save water.
• Maximum crop yield and economical profit

Soil water content dynamics
• Depending on soil water status several processes can be 

identified.
• Those processes are delimited by several soil hydraulic 

parameters.

Soil hydraulic parameters are important!
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To present a combined simulation and optimization framework. It should provide us the irrigation schdeuling parameters to 
maximize crop yield, with minimum volume of water water, without soil salinization and guaranteeing maximum net profit.

• The methodology should account for the water movement in the unsaturated zone and it should be easily exported 
to any field.

• To apply the method to a specific and real field site.

• To analize the impact of soil hydraulic properties on irrigation scheduling strategy.

Objetives
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Gain margin– crop productivity relationship
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Flow and transport model
 

  

 

 

 
 

Combined simulation – optimization framework

Feddes et al., 1977 Maas and Hopmans 1978



Field site
• Foradada field site
• Soil type: Silty Clay Loam
• Sprinkle irrigation
• Crop: maize

Irrigation strategies simulations
• Optimal irrigation

 

 

 

Field application



Field application

Two different soil types

Soil type

Foradada Silty Clay Loam 0.012 0.473 0.0678 1.186 12 0.5

Theoretical soil Loamy sand soil 0.05 0.41 0.124 2.28 350 0.5



Results; Foradada soil (silty clay loam)



Results; Foradada soil (silty clay loam)



Results: Thoretical soil (Loamy sand)



•  

Conclusions
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