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Abstract Based on the aerosol optical inversion data from AERONET SGP station, an aerosol classification model
based on a naive Bayesian classifier is proposed. The single scattering albedo and complex refractive index of aerosol are
used as input variables to identify five types of aerosols in this region, and the optical properties of different types of
aerosols are analyzed. The proposed model generates a classifier model based on the classification probability distribution
of the training sample sets, and then predicts the classification of the test sample sets. On this basis, the proposed model is
used to analyze the seasonal distribution difference characteristics of the aerosol types at the SGP station, and the
experimental results are consistent with the climatic environment characteristics of this region. In order to verify the
accuracy of classification results of the proposed model, the aerosol classification threshold standards are established by
using the matching method combining AERONET station data and high spectral resolution lidar profile data. The results
show that compared with the traditional aerosol classification algorithm, the aerosol classification results obtained by the
proposed model have a high consistency with the results determined based on threshold criteria, which can provide ground
data support for aerosol inversion by remote sensing equipment such as satellites.
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Table 2 Misjudgment of various aerosols

Aerosol type Ul BB DU MA MT Actual number  Recognition rate /%
Ul 105 0 6 7 1 119 88
BB 0 102 0 0 4 106 96
DU 9 0 142 0 4 155 92
MA 3 0 0 63 0 66 95
MT 0 17 8 0 162 187 87
Test number 117 119 156 70 171 633

K3 T NBC BRI E 1Y 25 28 U R P Y {8
Table 3 Average values of various aerosol characteristics

determined by NBC model

Aerosol

characteristic I BB by MA MT
N 119 106 155 66 187
Qe 1.340  1.380 0.840  0.960  1.210
Qs 1.050  1.190 1.370  0.990  1.160
S 0.960 0.860 0.930  0.980  0.920
m, 1.510 1.560 1.550 1.510  1.530
m; 0.003 0.022 0.006 0.001 0.011
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Table 4 Proportion of aerosol types in four seasons obtained by different classification algorithms unit: %
Classification algorithm Aerosol type Spring Summer Autumn Winter

Urban industry 31 21 15 22

Biomass burning 4 8 35 15

NBC Dust 49 16 14 29

Marine 1 23 2 10

Mixed 15 32 34 24

Urban industry 23 18 12 21

Biomass burning 2 6 23 10

Mahalanobis distance Dust 29 9 11 20

Marine 1 17 2 6

Mixed 45 50 52 43

Urban industry 27 14 10 17

Biomass burning 5 6 31 11

Threshold criteria Dust 13 13 15 33

Marine 4 28 4 9

Mixed 21 39 40 30
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