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Fig. 1

Location of the Hubei province and spatial distribution of air quality monitoring stations
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JI Yuxi, et al.Estimation of PM, 5 concentration over Hubei province using remote sensing:analysis of spatial and temporal variations.
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Table 2 Results of model-fitting and cross validation
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*3 HREHPM, HEESTIE
Table 3 Annual PM, 5 estimations and observations at ground stations pg/m’
2015 4 2016 4F 2017 4
[Zilﬁi JE PN Ry
filE PM, 5 S PM, 5 ’Tﬁ% PM, 5 S PM, 5 flE PM, 5 S PM, s
BN 75.7+39.8 75.7+42.5 68.8+35.2 68.8+39.4 63.0+25.6 63.0+28.7
wA 83.1£37.0 83.1+£40.3 70.5+£35.2 70.5+41.0 62.6+£22.4 62.6+£25.2
7 69.1+46.4 69.1+£48.4 55.9+£30.6 55.9+35.3 46.4+27.1 46.4+28.6
FE) 75.8+39.4 75.8+40.7 77.1£37.9 77.1+£40.6 52.6+28.9 52.6+£29.6
+ g 48.3+24.9 48.3+29.8 40.9+18.6 40.9+24.8 34.4+17.0 34.4+20.6
[ PN 70.9+38.0 70.9+40.6 66.9+33.1 66.9+35.9 55.6+29.5 55.6+30.5
el 79.0+47.7 79.0+49.8 66.0+39.7 66.0+42.3 51.8+27.4 51.8+29.1
JT 58.0+28.8 58.0+29.7 42.8+16.8 42.8+18.5 46.8+22.6 46.8+23.6
g5 Ak 71.1+45.0 71.1+£46.3 69.8+43.3 69.8+44.9 57.9+37.3 57.9+39.4
HE 69.2+47.3 69.2+48.5 60.5+£28.4 60.5+30.4 47.0£33.9 47.0+£34.6
il 70.9+42 .4 70.9+44.5 61.2+£35.5 61.2+38.2 51.9+£29.0 51.9+£30.7
350F y. —0.93x. . +5.00 - 350t y,,,,=0.89x. +6.84 - . 350F v, =0.92x. . +4.36
Y X g s <l ) B Vi S ok
= 300.1}?1\7123 5102 8 e 300.?{21\223 210 83 e | gzngfg47 64 Mﬁso
£ | RMSE=10.27 = | hRMSE=10.6° g | SE=7.
% 207 \AE=7.00 = 201 MAE=7.00 5 207 MAE=5.27 4
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= 50t = 50t = s0f 4 35
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i?ﬁ!ﬂPMz_s/(ug/m") ifﬂ!UPMZ_S/(}Lg/m3) ii}ﬂUPMZ_S/(Mg/mS) {
a. 201 SRR 5 b. 20164 AL 5E: c. 201 TAFE LR 3 25
350 ¥ =0-90x,5.4,+7.20 350 ¥y =0.851.,+9.27 - Iy 350 ¥4 =0.88,.4,+6.16 20
~ 300 R*=0.89 ~ 300 B=0.85 © L = 300pR=0388 ;
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Fig. 2 Linear regression analysis between PM, 5 mass concentrations by model-fitting or

cross-validated estimated and PM, 5 mass concentrations by ground observation
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Fig.3 Spatial distribution of annual mean PM, s mass concentration over Hubei province from 2015 to 2017
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x4 HAGENZHREETES PM, AEREEMEETNLE
Table 4  Annual spatiotemporal PM, s estimations and annual gradients
- W PMy s/ (pg/m*) EHEE S L %
2015 4 2016 4 2017 4 2015—2016 4 2016—2017 4F
)isN i 64.8+34.5 55.2+28.1 46.0+28.5 -14.8 -16.7
SR 77.7+40.4 68.1+34.6 62.4+23.1 -12.4 -8.4
H X 71.6+38.5 66.4+32.2 59.6+22.7 -7.3 -10.2
VAl 82.1+36.7 69.1+36.7 60.9+£20.9 -15.8 -11.9
FHT7] 62.7+43.8 57.1+£30.5 48.8+27.3 -8.9 -14.5
FE)H 78.9+£38.7 76.1+39.1 52.8+29.4 =35 -30.6
THIL 79.6+41.0 76.9+37.1 58.8+31.5 -3.4 -23.5
Pt 41.6+21.0 29.8+14.7 25.4+13.9 -28.4 -14.8
|12 45.6+23.7 35.9+19.0 29.1+£16.6 -21.3 -18.9
i M 61.0+41.4 54.5+32.5 54.1+£29.1 -10.7 -0.7
PN 67.0+44.4 59.3+30.8 53.3+£28.2 -11.5 -10.1
iwi'd 72.3+46.3 63.1+38.0 45.8+26.8 -12.7 -27.4
ES 71.0+45.2 63.0+37.9 45.8+28.2 -8.3 -13.3
T 57.3+£28.5 44.4+22.9 44.8+22.0 -22.5 0.9
ilbk 72.2+43.4 64.0+42.3 44.7+26.4 -11.4 -30.2
JEAk 69.5+43.5 63.7+38.6 55.2+£32.9 -11.3 -27.3
HE 64.4+41.1 53.4+28.4 45.9+£31.0 -17.1 -14.0
il 65.6+£39.8 57.1+£34.1 48.1+28.3 -13.0 -15.8
%%Iﬁ]ﬁ [ 7] LeeH]J,Liu Y,Coull B A.A novel calibration approach
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Abstract In order to solve the issue that monitoring PM,  levels based on sparse ground stations is insufficient to
provide PM, s concentration data with broad coverage and high spatial resolutions and support regional fine particu-
late matter pollution prevention and control ,the province of Hubei was selected as an area of research. MODIS AOD
was used as the main predictor and was combined with meteorological parameters,such as temperature , relative hu-
midity , wind speed, pressure, and normalized difference vegetation index( NDVI) data, as auxiliary predictors in a
linear mixed effects model to establish the daily relationship of AOD-PM, s from 2015 to 2017 in order to estimate
PM,; levels in the study area.The model was validated by a tenfold cross validation (CV) method. The results
showed that the model performances were quite satisfactory, with cross-validated correlation coefficient values ( CV
R?) between the PM, 5 estimations and observations of 2015-2017 of 0.89,0.85,and 0.88, respectively , suggesting
that this method can be used to monitor regional PM, 5 concentrations with rather high accuracy.The temporal and
spatial variation characteristics were analyzed based on the observed and model-estimated PM,; data and showed
that distinct spatial variations of PM, 5 concentrations existed,with high values in the east,south,and north and low
values in the northwest and southeast.In addition,a declining trend of PM, s concentrations in Hubei province was
observed , with the annual mean values for 2015-2017 of 65.6+39.8 pg/m’,57.1+34.1 pg/m’,and 48.1+28.3 pg/
m’ , respectively.In terms of city,all cities showed a downward trend, except for Xianning and Suizhou, which had
steady annual mean values in 2016 and 2017.

Key words PM,.;MODIS AOD;LME model;spatiotemporal variation characteristics



