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Satellite is one of the most important approaches for cloud observation. The Moderate Resolution Imaging Spec-
troradiometer (MODIS), as a widely used passive satellite sensor, its cloud mask product has been proved to be
impressionable to thick aerosol layers. Many algorithms have been improved to distinguish the cloud and near sur-
face aerosols, and threshold method is the primary method at present. However, it is still difficult for the existing
algorithms to distinguish cloud from thick aerosol plumes, for example the haze pollution frequently occurring
in winter over eastern China. An combined algorithm using screening method and Fisher Discriminant Analy-
sis (FDA) were proposed in this paper to rectify the pixels misclassifying thick aerosol layers as clouds in the
MODIS cloud mask product (MYD35) over eastern China. This algorithm chose the MODIS pixels along the
CALIPSO track and used the vertical profiles of cloud and aerosol observed by the Cloud-Aerosol Lidar and
Infrared Pathfinder Satellite Observation (CALIPSO) satellite as a critical reference to distinguish the accurate
cloudy pixels and the misclassified pixels among the selected MODIS cloud mask. Eight MODIS bands (5 visible
and 3 infrared) as well as two difference values between two visible bands and two infrared bands, respectively,
with the highest correlation between aerosol/cloud and MODIS detected responses were then selected to do FDA
analysis. Finally, the formula built in FDA were used in the whole MODIS cloud mask data to find out misclas-
sified aerosol pixels and obtain the modified MODIS cloud mask data. Compared with MODIS true color image,
cloud mask produced by the algorithm in this study matched better with true color image than MYD35 product
did, suggesting this algorithm may successfully eliminate the pixels which misclassified thick aerosol layers as
cloud by MYD35 product. Comparison also found that over the year 2015, cloud cover decreased by 0.21 after
rectification. Correspondingly, after eliminating the misclassified pixels, the cloud top height (CTH) increased by
0.41km, the cloud top temperature (CTT) decreased by 3.5K, the cloud optical thickness (COT) increased by 0.33
and the cloud water path (CWP) decreased by 2.05g/m2.


