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ﬂ]act 'f’Mz s[is extremely hahmTﬂl to the atmospheric envlronmﬁnl add hm'r'lap

resoluthn plws anl important role in the prevention and tontrol of air po

Ith, and a timely and accurate underslandiﬁg of PM,  with high spatial and temporal
. Based on multi-angle implementation of atmospheric correction algorithm (MAIAC), 1 km
AOD ploduéts ERAS meteorolovlndl data, and pollutant concentrations (CO, 0,, NO,, SO,, PM,;, and PM, ;) in the Guangdong-Hong Kong-Macao Greater Bay Area during
2015-2020, a geographically and temporally weighted regression model (GTWR), BP neural network model (BPNN), support vector machine regression model (SVR), and
random forest model (RF) were established, respectively, to estimate PM, ; concentration. The results showed that the estimation ability of the RF model was better than that of
the BPNN, SVR, and GTWR models. The correlation coefficients of the BPNN, SVR, GTWR, and RF models were 0. 922, 0.920, 0. 934, and 0. 981, respectively. The
RMSE values were 7. 192, 7. 101, 6. 385, and 3. 670 pg'm™. The MAE values were 5. 482, 5.450, 4. 849, and 2. 323 pgm”, respectively. The RF model had the best
effect during winter, followed by that during summer, and again during spring and autumn, with correlation coefficients above 0. 976 in the prediction of different seasons. The
RF model could be used to predict the PM, ; concentration in the Greater Bay Area. In terms of time, the daily p(PM, ;) of cities in the Greater Bay Area showed a trend of
"decreasing first and then increasing" in 2021, with the highest values ranging from 65. 550 pg*m™ to 112. 780 pg*m™ and the lowest values ranging from 5. 000 pg*m™ to
7.899 pgrm™. The monthly average concentration showed a U-shaped distribution, and the concentration began to decrease in January and gradually increased after reaching
a trough in June. Seasonally, it was characterized by the highest concentration during winter, the lowest during summer, and the transition during spring and autumn. The
annual average p(PM, ;) of the Greater Bay Area was 28. 868 pwg*m™, which was lower than the secondary concentration limit. Spatially, there was a "northwest to southeast"
decreasing distribution of PM, 5 in 2021, and the high-pollution areas clustered in the central part of the Greater Bay Area, represented by Foshan. Low concentration areas
were mainly distributed in the eastern part of Huizhou, Hong Kong, Macao, Zhuhai, and other coastal areas. The spatial distribution of PM, ; in different seasons also showed
heterogeneity and regionality. The RF model estimated the PM, ; concentration with high accuracy, which provides a scientific basis for the health risk assessment associated
with PM, ; pollution in the Greater Bay Area.

Key words: Guangdong-Hong Kong-Macao Greater Bay Area; MAIAC AOD; PM, 4; geographically and temporally weighted regression model (GTWR) ; BP neural network
model (BPNN); support vector machine regression model (SVR); random forest model (RF)
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