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Abstract:

Over the past three decades, the Arctic exhibits a substantial increasing trend in near surface air
temperature at roughly twice the rate as the entire globe. This phenomenon is known as Arctic
amplification (AA). AA has intrigued global climate change researchers to think about the
multidimensional interdisciplinary approach to effectively access the parameters and mechanisms
behind the AA. Among which, aerosols in the Arctic play a considerably significant role in AA by
altering the cloud properties and incoming solar radiation, which is known as aerosol indirect and
direct effects respectively.
The presence of aerosol is well quantified by the term ‘Aerosol Optical Thickness’ (AOT), which is
a quite challenging task to retrieve over the complex Arctic system. The uncertainties in the
retrieval of AOT are highly affected by the presence of changing surface reflectance(BRDF) as well
as cloud properties, which strongly contribute to the top of atmospheric reflectance (TOA). These
obstacles has created a gap over the Arctic of the standard global AOT products, such as MODIS
etc., which affects our understanding of the role of aerosols in AA.
In this work, we are trying to effectively retrieve the AOT from Advanced Along-Track Scanning
Radiometer (AATSR) which was flying onboard the Envisat satellite over snow and ice in the pan-
Arctic region by improving our previously developed aerosol retrieval algorithm called Aerosnow
(Istomina et al., 2012; at IUP, University of Bremen). The latter being substantially capable of
filling the gaps of the currently available standard AOT products over the Arctic.
We have obtained a long term AOT for the time span of 2002 to 2012 (10 years) over the Arctic and
validated with the ground based Arctic AERONET measurements. The comparisons explained
partially very good agreement of our Aerosnow retrieved AOT with the AERONET ones over the
Canadian archipelago. At the same time, we found some disparity between the retrieved AOT with
the observed value over some other Arctic Aeronet stations such as Tiksi, Kangerlussuaq etc.
Currently, from the obtained preliminary results, we are attributing the probable impact of surface
BRDF on our retrieved results.


