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Abstract 
 

The lack of satellite-based Aerosol Optical Thickness (AOT) retrievals over the Arctic 
contributes to uncertainties in the evaluation of aerosol effects on climate change. A crucial 
prerequisite for an accurate aerosol retrieval algorithm is cloud masking. The accuracy of 
cloud-masking significantly affects the quality of the AOT retrievals. However, cloud 
masking over the Arctic is a challenging task since all so far developed methods are affected 
by the unique atmosphere and surface conditions.  
In this study, a time-series algorithm for cloud masking is developed and tested using 
Advanced Along-Track Scanning Radiometer (AATSR) dual-viewing measurements. The 
main concept of this algorithm is deriving a priori knowledge of surface information from 
subsequently acquired images of the same geolocation besides spectral thresholds as 
complementary tests. 
The main assumption behind this approach is that cloud free surface exhibits unchanged or 
a little changed patterns within a given time period whereas cloudy or partly cloudy pixels 
show much higher variability in space and time. In this method, the covariance, illustrating 
the ‘stability’ of the atmosphere-surface system observed by satellites, is selected to be the 
key parameter which controls other tests. The cloud free surface is created as a "reference 
image" by analyzing the covariance value between various images since cloud-free pixels 
exhibit higher covariance compared to cloudy conditions. The main challenge is to select an 
optimal time period in order to produce a ‘reference image’ with minimal cloud 
contamination and maximal surface information.  
Some first results including different case studies (represent different surface and 
atmospheric conditions) using the time-series approach based on AATSR measurements 
and validation against SYNOP and AERONET measurements, ESA standard cloud product 
and a comparison with previously suggested method in IUP will be presented.  
 
 


