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Figure 1- Location of the studied area.
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Table 1- Range and statistical characteristics of collected data set

Row 3, Parameter yul,4 Average (il Range s394 STDEV Lo I ol
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Pr Total (mm)
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RH Total (%)

5 ET Total (mm.day™) g — s ggee 1691198 1170.932-2255.715 201.761
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Yield (kg.ha®)
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Table 2- Correlation analysis of effective parameters on yield
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Table 3- VIF analysis of effective parameters
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Abstract

Because of saffron yield sensitivity and the effects of climate on its performance, and also due to
the nonlinear nature of crop yield functions, the Artificial Neural Network (ANN) model is employed
in this study for prediction and uncertainty analysis of saffron yield in the South Khorasan province
based on 20 years of data. The input vector of the ANN model was optimized from 37 parameters
through correlation and variance inflation. The optimum architecture of the model was derived as 1-2-
4-11 with a sigmoidal activation function based on the results at three stages of training, testing and
verification. The root mean square error (RMSE) and mean absolute error (MAE) were equal to 0.3
and 0.5 in the training step and 0.7 and 1 in the test step, respectively. These results indicate that the
ANN is a suitable model for predicting saffron yield. Uncertainty analysis based on R2, d-factor and
95%PPU showed that despite use of inadequate data, model prediction showed acceptable prediction
bounds and predicted a satisfactorily saffron yield trend. The R2 values were equal to 0.92 and 0.58 in
the training and test steps, respectively, which are statistically significant at the P<0.01 level.
However, the model results under extreme values of max-min yield values indicated partial
uncertainties which highlight the necessity of considering soil, fertility and water management
parameters in the ANN model input vector. Overall, this study indicated that decision makers and
agricultural developers should consider confidence intervals in the prediction in order to make more
realistic policies instead of using unique yield value. Also, it can be concluded that the Monte-Carlo
uncertainty analysis combined with artificial neural network can provide uncertainty bounds for black
box prediction models and it can be used for more realistic decision making.
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