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Abstract ;

and meteorological data of Beijing-Tianjin-Hehel region in 2017 were used to explain the relationship between PM,;

3 km aerosol optical thickness (AOD) data provided by the medium resolution imaging spectrometer

and AOD,in the case of with or without meteorological elements as independent variables. 78 different mixed-effect
models were built from 3 aspect of only considering space,only considering time and simultaneously considering time
and space,then ten-fold cross model was used for model verification. Based on the correlation coefficient, fitting degree
and model error.it was f{inally determined that the time-space based mixed effect model which included the four kinds
of meteorological elements such as temperature, relative humidity, wind speed and pressure presented the best
simulation results. Then,the obtained mixed effect model was used to estimate the PM; s concentration of the Beijing-
Tianjin-Hebei region in 2017. The results showed that the R* of the PM; s simulation value and the observation value
was 0.90, and it was 0.81 after verification, The root mean square error and the average absolute error were 13.44 and
10,12 pg/m?,respectively, The model had a high precision of fitting, The research showed that the concentration of
PM, s in the Beijing-Tianjin-Hebei region was higher in the south and lower in the north; in plains area, the PM;s was higher
in the southeast and lower in the northwest,and relatively lower in the high-latitude area of the non-plain areas.
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Fig.1 Distribution of Beijing-Tianjin-Hebei PM,; monitoring site and meteorological site
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Table 2 Solutions to fixed effects

Gl 4 A HE TRAEE HHE t P
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AQD & & 2 21.861 6 3.3725 124.000 0 6.480 0 0.000 1
IR [ AR —0.453 2 0,173 6 125,000 0 —2.610 0 0.010 2
AH XSV BE B E 2R 0.371 0 0.096 5 118.000 0 3.840 0 0.000 2
1B E s 0.064 2 0.030 8 121.000 0 2.080 0 0.039 2
SEEEEHE 0.000 1 0.000 5 3 061.000 0 —0.280 0 0.780 6
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Tahle 3 Fitting results of mixed effect model based on city statistics and calibration results

W R? CVR? RMSE /(pg s m™ %) MAE/(ug > m™%)
ET 0.91 0.88 13.51 10.15
R 0.81 0.74 14.92 11.80

AREN 0.81 0.71 13.33 10.32
BT 0.89 0.80 12.52 9.31
Eilumm 0.84 0.75 11.70 9.38

BERW 0.84 0.81 .79 8.19
AP 0.78 0.72 12,42 8.89
#N T 0.80 0.74 13,95 9.33
ki 0.83 0.73 14,58 10.87
BRE5H 0.89 0.81 14.25 11.03
b= 0.87 0.82 12.72 8.73

HEOH 0.83 0.81 12.16 9.31
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