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Estimation, of PM, . Concentratmh Ain Sichuan Provmce Based on Improved

J‘ g o
Linear Mlxed 'Effect Model and/ Geo-intelligent Random Forest [
WU Yu-hong, DU ng , WANG Li, CAI Hong, ZHOU Bm _,IWU Lel A0 Xiao f 4

(Mlnmc' Co]leﬁe Guizhou Un,lver%lt) , Guiyang 550023, Chlna) J M 3

Ahstl‘ﬁt Hl‘gh—reso]utlon PM2 5 spatial distribution data isqof greaf mgmflccmae fdl the~dynamic monitoring and control of PM, 5 pollution. Himawari-8 AOD data, ERAS
meleorologlcal reanalyS1s data, DEM, land-use data, and ldminous Temote- sensmgf'tfata were selected as estimating variables, using an improved resampling method for data
matching andan improved-linear mixed model (iLME) combined with a Geo-intelligent random forest model to build the combined model for estimating PM, 5 concentration.

The resultg/showed that; (1) Among the estimated variables selected, AOD, SP, TEMP, RH, and BLH were important factors affecting the PM,  concentration of Sichuan
Province in 2016, and their correlation coefficients were 0. 63, 0.58, 0.55, 0.54, and 0.35, respectively. @ The prediction accuracy of the iLME + Geoi-RF model was
The model-fitted R*, RMSR, and MAE were 0.94, 5.72 pgem >, and 3.92 pg-m >, and the cross-validated R*
RMSR, and MAE were 0.82, 10.20 pg-m >, and 6.44 pg-m >, respectively. The model can obtain more accurate spatial and temporal distribution characteristics of

greatly improved compared to that of other models.

PM, . in Sichuan Province and provide a more reasonable scientific reference for regional air quality assessment, human exposure risk assessment,, and environmental pollution
control. @) There was a significant seasonal difference in PM,  concentration in Sichuan Province, with the highest concentration of PM, 5 in winter, followed by spring and
autumn, with the concentration of PM, 5 in summer being the lowest. In 2016, the monthly average PM, 5 concentration in Sichuan Province showed a V shape that first
decreased and then increased, with the minimum value in June, the maximum value in December, and slight fluctuations in August and November. In terms of spatial
distribution, the PM, ; concentration in the eastern area of Sichuan Province was generally higher than that in the west, and the local pollution level was relatively high. The
high-valued areas were mainly distributed in the eastern region, where the cities have been developing rapidly and the population was densely distributed, whereas the low-
valued areas were mainly distributed in the western region, where it is sparsely populated with backward economic development. (4) Although the overall distribution of PM,
concentration estimated by the different models was essentially the same, the iLME + Geoi-RF model could more accurately and effectively estimate the spatial distribution of
pollution in this study area.

Key words: PM, . ; Himawari-8 AOD; resampling; collinearity diagnosis; iLME + Geoi-RF model; temporal and spatial changes
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Table 3 Descriptive statistics of estimated variables

Atk I/MA SCONI: I THME Pearson HIX R
PM,  # %/ pg-m 3 1.17 264. 50 24. 88 =
AOD 0.01 2.53 0.21] 0.654° 1 I
PS/Pa 10 624. 01 99 664. 37 50894, 82 058/ =
TEMP/K 32.72 312.02 r61. 87 0.9 o=
RH 3.61 90. 18 RN ,ﬁf"54;_)"x
BLH/m 70. 47 3480.26 500,44 0.35 F
EVI 0.18 | ~0.59 038 -0.22 d
CVL . 0.00f f 50/ oy & 0.5 G oo : § 0.18

DEM/m S S 423.40 W @/ / & 3814.33 RYINCE B =017 |
wetmes ' [ 0.00f &1 TS 4383 ! o Y016 0.17
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POP X 10 /A 16. 11 v ~3708.52 850.97 0.12

oy ¥/ . 0.11 PR 2.36 0.1

NLJ . o 0.05 5653 13.93 0.11
RAIN/mm 0. 00 1.9 0.01 0.03
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Table 4 Comparison of model fitting and cross-validation results
pm A S 22 SURAIE
- R RMSE/pg-m = MAE/pg-m 3 R RMSE/pg-m~>  MAE/pg-m~?
GNNWR 0. 80 10. 80 6. 50 0.73 12.55 7. 86
LME 0. 89 8. 12 4.95 0.76 11.86 6.82
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Fig. 8 Seasonal scale model regression results
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