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Ground-based microwave radiometer observations during MOSAiC – How can they help to
improve satellite-based sea ice products?

Philip Rostosky, Gunnar Spreen

Accurate observations of sea ice are crucial for improving the understanding of Arctic climate 
change and the predictive skills of coupled climate models. For sea ice related parameters like sea 
ice thickness, sea ice concentration, or snow on sea ice, satellites are the only tools to obtain 
consistent, long-term and Arctic-wide observations. Most of the used satellite sensors operate in the 
microwave domain of the electromagnetic spectrum because microwaves can penetrate clouds and 
observations are independent of sunlight. Due to the complexity of the snow-sea ice system, 
processes like, e.g., warm-air intrusions, melt-refreeze cycles and surface melt, snow 
metamorphism, or flooding of ice floes have a strong impact on the satellite observations and 
increase the uncertainty of the derived sea ice parameters.

Here, an analysis of the year-long ground-based microwave radiometer observations during the 
MOSAiC expedition is presented. The research icebreaker Polarstern drifted from October 2019 to 
September 2020 with the sea ice in the Central Arctic. Several microwave radiometers pointing 
towards the snow and ice were operated on the ice floe next to Polarstern. We  show results from 
different instruments covering microwave frequencies ranging from 6.9 GHz to 89 GHz. These 
frequencies are typically used in satellite-based sea ice remote sensing algorithms. During the 
measuring period, several atmospheric events like e.g., storms or warm air intrusions caused 
changes in the snow and ice cover observed by the instrument, altering its microwave signature. 

Some of these events are also visible in the satellite observations and impact satellite-based sea ice 
products, despite their large footprints of several square kilometers.  Two case studies analyzing the 
influence of such events are presented


