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Study on monitoring atmospheric quality of Zunyi City by satellite remote sensing
HU Haitao' >, LIU Suihua'*""
(1.School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China;
2.Key Laboratory of Mountain Resources and Environmental Remote Sensing,
Guizhou Normal University, Guiyang 550025, China)

Abstract; In order to understand the spatial distribution of atmospheric quality in Zunyi City, MODIS
L1B 1 km data was used to construct lookup tables based on 6S atmospheric radiation transmission
model. Then dark pixel method was used to invert the distribution of aerosol optical depth ( AOD) in
Zunyi City, and the inversion results were compared with the MOD04_3K aerosol products and surface
air quality data published by NASA. The results show that the AOD inversion results of Zunyi City have
a correlation coefficient of 0.743 with MOD04_3K aerosol products published by NASA , and have cor-
relation coefficients of 0.70, 0.70 and 0.61 with AQI .PM,; .and PM, observed on the ground, respec-
tively. The inversion results have a good consistency with the verification data, so the accuracy of AOD
inversion results is high. The distribution pattern of AOD in Zunyi City is high in the southwest and low
in the northeast. The average AOD in Zunyi City is 0.23. The maximum average value is 0.51 which ap-
pears in Honghuagang District. The minimum average value is 0.12 which appears in Chishui City.
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Table 1 MODIS image information used in the experiment

H KA ni AR R
2018 4£ 06 H 06 H i L MODO021KM.A2018157.0345.061.2018157153636
2018 4E 08 1 25 H i) s MODO021KM. A2018237.0345.061.2018237133550
2019 4F 06 /7 03 H I B MODO021KM. A2019154.0420.061.2019154131840
2019 4£ 08 7 16 H i) Wb MODO021KM.A2019228.0320.061.2019228132201
20194£ 09 A 27 H i) s MODO021KM. A2019270.0355.061.2019275041112
2019 4 09 A 28 H I e MODO021KM. A2019271.0300.061.2019271131920
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Table 2 Data information of MOD04_3K aerosol products used in the experiment

H KRR =it MR AR
2018 4£ 06 H 06 H i g MODO04_3K.A2018157.0345.061.2018158200405
2018 408 H 25 H I /1> MODO04_3K.A2018237.0345.061.2018237134047
2019 406 H 03 H i L MOD04_3K.A2019154.0420.061.2019154132631
2019 4E 08 1 16 H i e MOD04_3K.A2019228.0320.061.2019228134156
2019 4E 09 A 27 H I U MODO04_3K.A2019270.0355.061.2019275042843
2019409 H 28 H i) L& MODO04_3K.A2019271.0300.061.2019275180819
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Fig.1 Bidirectional reflection contribution of

the atmospheric—surface system
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Fig.2 Comparison of inversion results of MODIS L1B and MOD04_3K AOD in Zunyi City
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Table 3 Comparison of inversion results of MODIS L1B
and MOD04_3K AOD in Zunyi City

MODIS L1B MODO04_3K MODIS L1B MODO04_3K
AOD AOD AOD AOD
0.173 8 0.216 0 0.050 6 0.317 0
0.169 0 0.163 0 0.000 1 0.029 0
0.198 6 0.241 0 0.119 3 0.183 0
0.273 1 0.181 0 0.124 1 0.224 0
0.044 0 0.058 0 0.118 4 0.233 0
0.191 0 0.152 0 0.197 6 0.234 0
0.036 4 0.1850 0.228 2 0.354 0
0.115 6 0.158 0 0.264 5 0.3550
0.029 7 0.144 0 0.3113 0.493 0
0.183 4 0.2210 0.316 0 0.542 0
0.446 9 0.314 0 0.435 4 0.554 0
0.090 7 0.166 0 0.431 6 0.493 0
0.354 3 0.3220 1.055 2 0.439 0
0.205 3 0.362 0 0.3227 0.439 0
0.220 6 0.385 0 1.124 0 1.650 0
0.317 1 0.392 0 0.937 7 1.020 0
0.141 3 0.309 0 0.623 4 0.723 0
0.227 3 0.254 0 0.374 3 0.649 0
0.130 8 0.234 0 0.346 6 0.580 0
0.270 3 0.361 0 0.218 6 0.620 0
0.380 1 0.111 0 0.246 3 0.577 0
0.490 8 0.305 0 0.304 6 0.566 0
0.257 8 0.150 0 0.220 6 0.564 0
0.110 7 0.019 0 0.298 9 0.507 0
0.201 5 0.098 0 0.238 7 0.559 0
0.156 6 0.880 0 0.271 2 0.549 0
0.114 5 0.940 0 0.319 9 0.649 0
0.167 1 0.110 0 0.589 7 0.657 0
0.155 6 0.110 0 0.644 6 0.676 0
0.118 4 0.040 0 0.699 8 0.890 0
0.093 5 0.282 0 0.677 8 0.877 0
0.058 2 0.218 0 0.567 8 0.657 0
0.000 1 0.165 0 0.607 3 0.801 0
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Fig.3 Correlation between MODIS L1B
AOD and MOD04_3K AOD
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Table 4 F-—test results of MODIS L1B inversion results

SEJr R it CPWEFT F BEN
4lzmE  2.663 59 0.45 13.518  0.002
TEREHN 0.020 6 0.003 — —

Bt 2.683 65 — — —
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5T

RT3 AR T R A I By AT A7 M 4
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*5 RIEM AOD SittE N AQL.PM,, . PM,, Z EIHIHE X 14
Table 5 Correlations between AOD inversed and AQI, PM, . and PM,, monitored on the ground

AQI PM, 5 PM,, J i AOD
B2 JR 7% ( Pearson ) % 1 0.628 * * 0.882 * 0.702 *
AQI BEREGUR) — 0.000 0.000 0.000
N 28 28 28 28
B2 /R 7% (Pearson ) Hi 56 0.628 s 1 0.496 = = 0.699 s
PM, s WM (BUR) 0.000 — 0.007 0.000
N 28 28 28 28
J% R 7% (Pearson ) 56 0.882 * 0.496 = 1 0.610 *
PM,, W) 0.000 0.007 — 0.001
N 28 28 28 28
F IR 2% (Pearson ) #H5¢ 0.702 = * 0.699 * 0.610 * 1
S AOD B EHE(WUR) 0.000 0.000 0.001 —
N 28 28 28 28
* % FHOGPETE 0.01 B E(EAKE T RE(CUR) .
0351 035
0.30 030
0.25F 0251
g 0.20 g 020
&0.15— e AQL lgo.ls— e AL
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