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Abstract ; In order to solve the problems of low precision and redundant feature parameters in the process of aerosol
classification, several significant aerosol feature parameters were extracted from the OMI ( Ozone Monitoring Instru-
ment) remote sensing products and Random Forest (RF') algorithm was used for aerosol type classification and veri-
fication. Aerosols of Guangdong Province in 2014 were divided into three types: desert dust ( DST), carbonaceous
aerosols associated with biomass burning (CRB) and sulfate—based urban—industrial aerosols ( SLF). The Random
Forest classification results and the importance of feature parameters were analyzed. The spatial distribution of cla-
ssification results were compared to that of OMI aerosol type products. The following results are obtained. First, with
the RF algorithm, a total precision of over 97% can be reached with a few training samples. Second, calculating the
importance of different aerosol feature parameters in RF shows that the most important feature parameters are ang-
strom exponent, UVAI, Rl , Rl,,, SSA,, and AAODyy in turn, indicating that size distribution and absorption
ability of aerosols play the key roles. Third, the spatial distribution of three aerosol types shows that sulfate—based
urban —industrial aerosols are dominant in the Pearl River Delta. Proportion of biomass burning and desert dust aero-
sols are highest in the Pearl River Delta and lowest in the eastern and northern Guangdong.
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Figure 1  The flow chart of aerosol type classification
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the classification precision
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Table 1 The importance of each aerosol feature parameter
FHIES S HEHE
AAOD A =354 nm 0.034
A =388 nm 0.019
A =500 nm 0.045
AOD A =354 nm 0.008
A =388 nm 0.009
A =500 nm 0.008
SSA 2 =354 nm 0.038
A =388 nm 0.020
A =500 nm 0.079
Rl A1=354 nm 0.141
A =388 nm 0.128
2 0.004
&g 0.004
UVAI 0.218
o 5K 0.245

x2 IH[BRBFUESHHHEREE ERERR/ME
Table 2 The mean value,standard deviation,and maximum and

minimum values of three aerosol feature parameter

£ 3 s

S ESEC B GREE ROKE SUbE

DST o 5% 0.605 0000 0.604  0.602
UVAI 1.233 0.416 3.862 0.800
Rl 0.007 0.004 0.028 0.003
RL, 0.019 0.010 0.071 0.007
SSAsy, 0.950 0.026 0.982 0.829
AAOD,, 0.039 0.018 0.155 0.011

CRB o488 1.614 0059 1740  1.544
UVAI 1.168 0.460 5.604 0.801
Rl 0.001 0.001 0.016 0.000
Rl 0.002 0.002 0.022 0.000
SSAsy, 0.985 0.010 0.997 0.869
AAOD,, 0.016 0.007 0.082 0.005

SLF o f8%  1.853 0013 1872  1.779
UVAI 0.106 0.385 0.800 -2.186
Rl 0.004 0.003 0.019 0.000
Rl 0.004 0.003 0.019 0.000
SSA 0.964 0.021 1.000 0.853
AAOD4y, 0.026 0.014 0.082 0.000
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Figure 3 The spatial distribution of aerosol types proportion in

Guangdong (results of RF classification)
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Table 3 The proportion of three aerosol types of each city in
Guangdong %
Bt OMI ™ fi b 2 %08l BEHLAR bR > R

DST CRB SLF DST CRB SLF

N 6.6 25 909 6.6 4.1 893
fEEi 239 12 749 196 43 76.1
Bl 164 1.3 823 196 22 782
IoMW 1710 1.8 811 171 2.1 80.8
WET 7.8 1.2 91 178 1.9 903
BN 9.6 1.0 894 9.6 25 879
WIH 138 1.6 846 137 1.9 84.4
WAT 73 1.7 91.0 7.3 1.9 908
A4 128 07 865 128 0.7 865
MM 5.9 1.7 924 59 3.0 9.1
WiEdi 108 05 887 10.6 0.5 889
ki 8.6 86 8.8 106 11.6  77.8
MER 69 40 8.1 69 39 892
Wyl 9.6 1.8 8.6 8.1 1.9 90.0
Y 101 2.9 870 10.1 50 849
FyLF 7.7 2.1 902 82 2.1 897
ZWEWH 53 11 936 82 1.9 899
woTH 127 32 841 167 69  76.4
R 105 09 886 105 09 886
il 84 3.1 885 108 4.1 851
g 87 33 8.0 108 41 8.1
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Figure 4 The spatial distribution of aerosol type proportion in
Guangdong (label data from OMI product)
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