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Abstract

Accurate estimation of saffron water demand is essential for sustainable water resource management in saffron-
growing regions. This study examines the optimization of the Artificial Neural Network (ANN) model for
predicting saffron water demand using the hybrid Coati Optimization Algorithm (COA). The performance of the
ANN-COA model was compared with ANN, ANN-GA, ANN-PSO, ANN-MFO, Quadratic Regression (QR), Tree
Regression (TR), and Pattern Regression models. Input data included temperature (minimum, maximum, average),
wind speed, relative humidity, net radiation, and day of the year. The results showed that under conditions using
all climatic parameters, the ANN-COA model achieved an R2 of 0.995 and a Mean Squared Error (MSE) of 0.0001
for the Mashhad station, and an R2 of 0.973 and MSE of 0.0005 for the Birjand station, indicating acceptable
accuracy in predicting saffron water demand. Additionally, under conditions with limited climatic parameters, the
ANN-COA model, using maximum temperature, wind speed, and day of the year, exhibited the best performance
in predicting saffron water demand. Based on the findings of this research, hybrid neural network models show
superior accuracy in estimating saffron water demand with minimal climatic parameters compared to other data
mining models.
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Table 1-Consumed inputs during the growing season
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Table 2- Consumed inputs during the growing season
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3- Regression tree

1- Pattern recognition
2- Quadratic regression
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Figure 2- Neural network interface used for saffron water requirement prediction.
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2- Genetic Algorithm

1- Particle Swarm Optimization
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Table 5- Evaluation of different hybrid models and data mining in estimating the water requirement of saffron based on
Nash-Sutcliffe and Bias criteria.

QR Pattern = RegTree ANN ANN-GA ANN-PSO = ANN-MFO = ANN-COA
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SIS 00000 00001 00000 00001  0.0017 0.0014 0.0001 0.0000
B.II_':S?_ 0.0001 -0.0005 | -0.0010 0.0000 0.0007 -0.0010 -0.0004 0.0000
Birjand & yu
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Figure 3 - Q-Q plots for calibration and validation phases of the studied models.
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