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DSS

How to integrate 
on real-time crop measurements, 

weather forecasting, 
and the variability and limitations 

due to human operation 
to improve irrigation management?
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Problem Overview (How Much to Irrigate?)
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Adaptive and Predictive DSS for Irrigation Scheduling
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Data Processing Stage
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Data processed
c̄(k) average temperature
ˆ̄c(k) average temperature
(forecast)
v̄r (k) accumulated rainfall
ˆ̄vr (k) accumulated rainfall
(forecast)
v̄q(k) accumulated irrigation
m̄(k) moisture average
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Control Oriented Model (COM)

Rates of change during a time period
θ̂m(k) moisture variation and moisture average
θ̂r (k) moisture variation and accumulated rain
θ̂c(k) moisture variation and temperature average
θ̂q(k) moisture variation and accumulated irrigation
θ̂w (k) moisture variation and upward capillarity flow

m̄(k + 1) − m̄(k) = −θ̂m(k)m̄(k) + θ̂r (k)v̄r (k) − θ̂c(k)c̄(k) + θ̂q(k)v̄q(k) + θ̂w (k)
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Parameter Estimation Stage

The objective is to estimate the parameters θ(k) that minimize the error between
measured moisture and estimated moisture.
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Control Stage
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Study Case in South Florida; Seepage Irrigation

Soil Moisture Pressure Transducer

Weather Station
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Preliminary Results

Click here to play the video



11/13

Concluding Remarks and Future Work

Integrated DSS: Sensor data + weather forecasts + human limitations.
Water Savings: Up to 30% for sandy soil crops (450 m3/ha/season).
Model accuracy: Soil moisture R2 > 0.84.
Control Systems: Feedback and feedforward for moisture management.
Expansion Plans: Wider crop and irrigation system applicability, algorithm
enhancement.

G. Conde, S.M. Guzmán, A. Athelly, Adaptive and predictive decision support system for irrigation
scheduling: An approach integrating humans in the control loop, Computers and Electronics in
Agriculture, Vol. 217, 2024. //doi.org/10.1016/j.compag.2024.108640.
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Thank You!

Thank You!

Questions?


