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During the melting season in summer, the physical properties of sea ice change drastically. Among the 

most important consequences is the reduced albedo and increased energy input in the Arctic Ocean. 

Within the context of Arctic warming (Schindell, Faluvegi, 2009), the above mentioned seasonal 

alteration of the Arctic radiative balance has a negative long term effect on the sea ice cover and thus 

on global planetary albedo, which amplifies further warming (Pistone, Eisenmann and Ramanathan, 

2014). The availability of temporally and spatially continuous sea ice albedo and melt pond fraction 

products is therefore crucial. These products can serve as input to GCM or be utilized in self-

consistent studies of melt evolution mechanisms. 

Current work presents an overview of MPD algorithm based on the optical models of sea ice and melt 

pond reflection developed within the SIDARUS project. The MPD algorithm regards the bi-direction 

reflectance of sea ice and includes newly developed atmospheric correction procedure.  

An extensive comparison to ground based and airborne data has been performed; the in situ 

measurements of the sea ice albedo and melt pond albedo were used for internal verification of the 

used forward models. The results of this validation effort is presented and discussed in detail. 

The loss of ENVISAT in April 2012 implied that MERIS data were not available after this date. The 

work is therefore focused on analysis of historic MERIS dataset (2002-2012). Daily averages of 

albedo and melt pond fraction for a period of 2009-2011 were produced, as well as same product for 

each June of 2002-2011 (whole MERIS dataset). Time series of albedo and melt pond fraction, weekly 

averages and spatial trends of both pond fraction and albedo are presented and discussed. 

Based on the produced sea ice albedo dataset, a methodology for parameterization of albedo evolution 

in time has been developed for various latitudinal bands. The albedo is parameterized as dependence 

on time from melt onset and represented as a second order polynomial fit for each latitudinal band of 

the NSIDC grid with a step of 2 degrees.. The developed parameterization is available for each 

latitudinal band of each studied year and also as average, and can be used to predict sea ice albedo for 

a given time interval from melt onset, for a given latitude. 

 

 


