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Estimation Method for Ground Particulate Matter (PM )
Concentrations Based on MODIS Data
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Abstract: A method is proposed to estimate the surface-level particulate matter(PM ) concentrations by using satellite re-
mote sensing data in this paper. With the Terra/MODIS satellite-based data and the aerosol retrieval algorithm of two-
day MODIS data, the aerosol optical depth over Wuxi city was calculated firstly. Then the relationship between the size
distribution range of particle matter concentration and aerosol optical thickness was achieved using the aerosol optical
depth and the measured particle matter concentration data. Lastly, the estimated results were evaluated by comparing
with the PM values obtained by the ground-based observations deployed in the research region. The estimated PM val-
ues and observation results show good correlations and the entire ground monitoring particle mass concentrations are dis-
tributed within the range estimated by the satellite remote sensing data. This study confirms the feasibility of PM concen-
tration monitoring with the MODIS data and provides an effective method of PM estimation for surface-level particulate.
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Table 2 Correlation coefficient extremums of PM at different step lengths of AOD
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Fig.1 Extremum distributions of PM in Wuxi according to the step length of 0.05
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Table 2 Correlation model between AOD and the maximal PM concentration
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Fig.3 Comparison between the retrieved PM extremums and the ground-based observations (30 samples)
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Fig.4 Comparison between the retrieved PM maximums using the proposed algorithm and the ground-based observations
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