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Abstract

Arctic sea ice is one of the climate system components that react most sensitively to climatic changes. 
Given the arctic temperature increase caused by anthropogenic climate change, sea ice monitoring 
becomes increasingly important. Passive microwave remote sensing is a well-suited tool to do so. One 
key quantity to be retrieved from passive microwave measurements is sea ice concentration. Traditional 
sea ice concentration algorithms based on high microwave frequencies (37 GHz - 89 GHz) poorly 
resolve low sea ice concentrations (<15\%), if at all. The 1.4 GHz channel is well suited to retrieve 
these low sea ice concentrations. Previous research used SMOS (Soil Moisture and Ocean Salinity) 
brightness temperatures averaged over incidence angles from 0° to 40° for this. Here, we apply and 
compare four methods to approximate SMOS brightness temperatures directly at 40°. The motivation is 
twofold: First, we want to compare them to those measured by SMAP (Soil Moisture Active Passive) at 
40°. Second, we hope to reduce the variability introduced by averaging between 0° and 40°. Two of the 
methods are based on a weighted mean and a linear regression in the interval [34°;46°], respectively, 
one is a two-step quadratic regression and the last one is a fit of the Fresnel equations. Our results show 
that the results of the four methods are quite similar regarding variability as well as absolute values. 
Only over water, the Fresnel fit is approximately 2 K higher than the others over open water. There is a 
bias of the four 40° values towards the near nadir mean of 2-6 K over open water, caused by the 
incidence angle dependency of the brightness temperature. The variability of the 40 values is 
comparable to the variability of the average between 0and 40. The SMAP values over open water show 
a bias towards the SMOS value of more than 5 K which can partly be explained by atmospheric 
contributions which are neglected in the SMOS data. Over sea ice, the values of all 6 sensors/methods 
agree broadly, with the four 40° values being a bit closer together and the SMAP values being more 
variable than the SMOS values. We conclude that none of the four methods significantly outperforms 
the others.


