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Article type: This study aimed to develop an intelligent and interpretable modeling

Research Full Paper framework for the monthly prediction of precipitation and
temperature at 24 synoptic stations in northwest Iran over a 30-year
period. For this purpose, the performance of three different
approaches was evaluated: statistical modeling (Multivariate Linear
Regression, MLR), fuzzy inference (Adaptive Neuro-Fuzzy Inference
System, ANFIS), and artificial intelligence (Multilayer Perceptron
neural network, MLP). To overcome the limitations of classical
methods in parameter optimization, a genetic algorithm (GA) was
employed to design the optimal network architecture and determine
the connection weights (resulting in the hybrid GA-MLP model). The
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problem. Furthermore, uncertainty assessment using a calibrated
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