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Avrticle Info Abstract
Article type: This study aims to model dust storms in Khuzestan province using hybrid Jenkins-
Research Article Catalyst SARIMA-ACOR and SARIMA-PSO models. For this purpose, hourly dust data

and codes from the World Meteorological Organization (WMO) were used from seven
synoptic stations across Khuzestan over a 40-year period. To enhance accuracy and
minimize potential errors, this research employs the integration of optimization

Article history: algorithms, namely Ant Colony Optimization (ACOR) and Particle Swarm Optimization
Received: 31 Oct. 2024 (PSO), with the Box-Jenkins SARIMA model. The optimization algorithms are used for
Revised: 30 Nov. 2024 model training, parameter selection, pattern recognition, clustering, reinforcement
Accepted: 08 Dec. 2024 learning, image processing, intelligent system design, and optimizing generative models.
Published online: 04 Jan. 2025 To determine the best-fitting model, the goodness-of-fit criteria, including R, RMSE,

MAE, and NS, were applied. The results indicate that the hybrid SARIMA-ACOR model
outperforms both the SARIMA-PSO hybrid model and the standalone SARIMA model.
Among the seasonal combinations tested, combinations one and two demonstrated the

Keywords: highest performance and accuracy. The SARIMA-ACOR hybrid model showed superior
Horizontal visibility, performance in predicting the FDSD index, with Root Mean Square Error (RMSE =
Forecasting, 0.219-0.198), Correlation Coefficient (R = 0.891-0.859), Mean Absolute Error (MAE
Catalyst, = 0.142-0.123), and Nash-Sutcliffe Efficiency (NS = 0.881-0.862) compared to the
Seasonal Combination, other models.
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