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In this presentation, our team will introduce the development of an adaptative and predictive irrigation
management decision support system (DSS) using seepage irrigation as a case study. The DSS is a feedback plus
feedforward algorithm that uses modeling, estimation, prediction, and control strategies. The major feature of
this DSS is the consideration of human intervention in the control loop. The DSS integrates field data, including
soil moisture, rain, temperature, and irrigation, in addition to weather forecasting. It provides irrigation
managers with precise and practical instructions based on the manager's decision of when and how much to
irrigate. The DSS will adapt in real-time to provide irrigation volume recommendations that ensure optimal soil
moisture levels are maintained. Our approach includes the incorporation of a simplified control-oriented model
(COM) to characterize the soil moisture dynamics, a data processing stage that makes the measured data
compatible with the COM, a parameter estimation stage that guarantees an optimal adjustment of the COM
parameters, a control stage that uses the parametrized COM, measured information from the crop, and weather
forecasts to obtain optimal irrigation volume recommendation. To evaluate our DSS, we conducted a test in a
commercial sweetcorn field in South Florida, where seepage irrigation is used. Our findings demonstrate that i)
the proposed model and estimation stage offer an accurate description of the soil moisture dynamics, reaching
R-squared values greater than 0.84 during all the evaluations, ii) the algorithm can consistently regulate soil
moisture, ensuring it remains at the desired levels reducing the risks associated with leaching and runoff, and iii)
water savings can increase by 30 % if both in-field sensors and the DSS are implemented. Therefore, our DSS has
the potential to serve as a standardized platform for providing optimal and practical irrigation recommendations
to irrigation managers.
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