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Highlights 

 An early warning system based on fuzzy time series is developed for air quality. 

 A novel hybrid model is proposed to forecast major air pollutant concentrations. 

 Interval analysis is applied to mine uncertainties involved in air pollutants. 

 Comprehensive and reliable evaluation of the proposed model is generated. 

 The system’s effectiveness and stability are verified in monitoring air quality. 

 

 

Abstract 

With atmospheric environmental pollution becoming increasingly serious, 

developing an early warning system for air quality forecasting is vital to monitoring 

and controlling air quality. However, considering the large fluctuations in the 

concentration of pollutants, most previous studies have focused on enhancing accuracy, 

while few have addressed the stability and uncertainty analysis, which may lead to 

insufficient results. Therefore, a novel early warning system based on fuzzy time series 

was successfully developed that includes three modules: deterministic prediction 

module, uncertainty analysis module, and assessment module. In this system, a hybrid 

model combining the fuzzy time series forecasting technique and data reprocessing 

approaches was constructed to forecast the major air pollutants. Moreover, an 

uncertainty analysis was generated to further analyze and explore the uncertainties 

involved in future air quality forecasting. Finally, an assessment module proved the 

effectiveness of the developed model. The experimental results reveal that the proposed 

model outperforms the comparison models and baselines, and both the accuracy and 

the stability of the developed system are remarkable. Therefore, fuzzy logic is a better 

option in air quality forecasting and the developed system will be a useful tool for 

analyzing and monitoring air pollution. 
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