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Abstract; To Teveal the spatiotemporal distribution characteristics of high-precision PM, 5 concentrations in the Beijing-Tianjin-Hehei (BTH) region, a space-time linear
mixed effécts (STLME) model was developed in this study. The MAIAC AOD at a 1 km spatial resolution and the meteorological material , vegetation index, light quantity at
night, population density, and altitude data were employed as the main and auxiliary predictive factors in the STLME model, respectively, to estimate the ground-level PM,
concentrations on the BTH region by optimizing the sub-regional division scheme. The results indicated that the STLME model with the CV R* valued at 0. 91 outperformed
traditional linear-mixed effects (LME) with a CV R of 0. 87, indicating the superiority of the STLME model in simultaneously correcting the spatiotemporal heterogeneity of
the PM, 5-AOD relationship. The optimal sub-region partitioning scheme identified the spatial difference in the PM, 5-AOD relationship and, combined with the buffer
smoothing method, improved the prediction accuracy of the STLME model. The PM,  levels in the BTH region exhibited strong spatiotemporal variations. The areas with
higher PM, 5 concentrations were mainly located in the southern Hebei province centered in the Shijiazhuang, Xingtai, and Handan cities, whereas the Yanshan-Taihangshan
mountainous areas were the regions with lower values. In addition, the most heavily polluted season was winter, followed by autumn and spring, and summer was the cleanest
season. The spatiotemporal distribution prediction results of high-precision PM, 5 concentrations provided by the STLME model provide a scientific basis for the health risk
assessment of PM, 5 pollution in the BTH region and also provide a scientific reference for the identification of air pollution sources.

Key words: PM, , ; MATAC AOD; space-time linear mixed effects model (STLME) ; spatiotemporal difference; Beijing-Tianjin-Hebei region (BTH)
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