Image fusion of AATSR AOD products based on the maximum likelihood estimate method
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Abstract

The traditional station measurement of aerosol optical depth (AOD) is currently widely
employed. But this traditional approach has limitations with respect to wide-range coverage and
spatial continuity. Comparing with traditional station observation, satellite remote sensing
provides a possibility to high frequency monitor continuously spatial coverage of AOD (Xue et
al.,, 2014). Based on these advantages, satellite measurements are widely applied to the
monitoring of aerosol AOD in recent decades. However, the values of the AOD provided by
different satellites show spatial and temporal differences due to the instrument characteristics and
aerosol retrieval algorithms used for each instrument (Xu et al., 2015). This greatly limits its
application in the direction of climate change and quantitative remote sensing. Through fusion of
image from different remote sensors and methods, we can improve the image spatial coverage of
valid values and accuracy, and further improve its application range (Xu et al., 2015).

In this paper, we use the maximum likelihood method to determine the weights of various
images involved in fusion to produce an Asian regional AOD data set in 2008 based on three AOD
products: ADV, ORAC and SU that obtained from the Advanced Along-Track Scanning
Radiometer (AATSR) according to the error size of each pixel. First of all, we compare the values of
various products with the ground observation values obtained from the Aerosol Robotic Network
(AERONET) and the China Aerosol Remote Sensing Network (CARSNET) to determine the error size of
the pixels of the various products. Then, we study and determine the relationship between the values of the
remote sensing observations and the value and surface albedo, so as to determine the error size of the
observation value in the absence of the ground sensing station. Finally, we determine the weight of the
fusion according to the root mean square error of the different products (Xu et al., 2015).

After comparing the original data and the fused data with the CARSNET observations, we find
that the absolute error of the fused image is smaller than any of the original data. Meanwhile, the
proportion of the fused AOD image with valid value is greatly large than any of the original products.
Thus, the fusion increases the spatial coverage.
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