Retrieval of fine-mode and total aerosol optical depth
based on multi-angle, multi-band, polarization and
intensity satellite measurements
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Monitoring of atmospheric aerosol is essential because it is not only one of the crucial factors
determining climate change, but also the key problem of atmospheric environment. The Direc-
tional Polarimetric Camera (DPC) onboard Gaofen-5 (GF-5) satellite, which was launched on May
9, 2018, is the first spaceborne sensor developed by China that is capable of detecting atmospheric
aerosol and cloud by multi-angle, multi-spectral, and polarimetric measurements [1].

Based on multi-angle measurements, a novel method using the Empirical Orthogonal Func-
tions (EOF) has been proposed [2] to retrieve aerosol optical depth (AOD). This method is modi-
fied in this paper and then applied to DPC data. The DPC-derived AOD results are validated by
AERONET and SONET ground-based remote sensing data, as well as compared with approxi-
mately simultaneous MODIS-AOD products. The results show that the retrievals are well corre-
lated to validation data, with most of the deviations between the two datasets less than the expected
errors.

The polarimetric measurements of DPC are used to retrieve fine-mode aerosol optical depth
(AODs) due to the sensitivity to fine-mode particles. The POLDER algorithm is improved by using
a Grouped Residual Error Sorting (GRES) method [3] and adding several new aerosol models
derived from ground-based data [4], and then applied to DPC polarimetric measurements. The
validation of DPC-derived AODs against AERONET and SONET data also shows that the retriev-
als have relatively high accuracy.
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