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Why should we take pictures during the polar night?
Thermal imaging for a new understanding of Arctic sea ice
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The heat budget of Arctic sea ice is an essential factor in a changing climate. We currently
observe an amplified warming in the Arctic (Arctic Amplification), which causes a thinning
and shrinking of the sea ice cover. This talk focuses on the thermal properties of sea ice to
better  understand processes happening during winter.  For  this,  we performed helicopter-
borne thermal infrared imaging during the MOSAiC expedition on 35 flights between October
2019  and  April  2020.  Our  resulting  products  are  surface temperature  maps  with  a  high
spatial resolution of 1 m.

From a comparison with visual data of the MOSAiC summer ice floe, we identified melt pond 
signatures from the next season in the winter ice temperatures. The warm anomalies are 
related to newly formed leads and depressions in the surface topography leading to thinner 
(warmer) ice and snow, where meltwater collects the subsequent summer. We hypothesize 
that high-resolution surface temperatures have potential seasonal predictive skills for melt 
and open water fraction in the subsequent summer.

Based on the temperature contrast between snow-covered pack ice and thin ice or open 
water, we developed a lead classification based on an adaptive surface temperature 
threshold method.
In winter, small cracks and leads act as windows for increased heat exchange from the 
warmer ocean to the colder atmosphere. Leads are becoming increasingly present in a 
warming Arctic when the ice is thinning, moves faster, and breaks up more easily. We 
applied the classification on surface temperature maps of 35 flights from October 2019 to 
April 2020. Analyzing temperature distributions from local and regional flight patterns reveal a
different temporal evolution of the lead fractions, while the local scale is more variable. In 
general, our results agree with other classification methods performed for MOSAiC. Looking 
at the properties of the leads: the lead width distribution follows a power law in agreement 
with previous studies, i.e., there are many narrow leads and a decreasing number of wider 
leads. 

Motivated by the high number of small-scale leads, we investigate their relevance for the 
sub-footprint scale variability of thermal infrared satellite data, e.g., MODIS surface 
temperatures. We estimate how much the small leads influence the heat exchange on the 
satellite footprint scale by comparing surface temperatures.


