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Snow Correction Method for Sea Ice Freeboard Retrieval Applied to
Ku Band Radar Altimeters

ZHANG Xi'?, ZHAO Quan—fang'?, MENG Jun-min® LIU Mei-jie’
1. College of Geomatics, Shandong University of Science and Technology, Qingdao 266590, Shandong Province, China;
2. First Institute of Oceanography, Minisiry of Natural Resources, Qingdao 266061, Shandong Province, China;
3. College of Physics, Qingdao University, Qingdao 266071, Shandong Province, China

Abstract: The CryoSat—2 and Sentinel-3A synthetic aperture radar altimeters operating at the Ku—band are the
most advanced altimeters so far. However, Ku-band electromagnetic wave is easily affected by snow layer, which
leads to strong microwave attenuation within the snow volume. These factors may affect the location of main
scattering horizon, especially at Ku-band frequencies, shifting toward the snow layer from sea —ice surface.
Therefore, the snow layer brings an additional uncertainty for ice freeboard and thickness retrieval. In order to
solve these problems, Threshold First Maximum Retracker Algorithm (TFMRA) is used to retrieve sea ice
freeboard. To obtain the optimal waveform retracking threshold combination, the accuracy of sea ice freeboard
retrieved from CryoSat —2 and Sentinel —3A radar altimeter under 8 threshold combinations is analyzed in
comparison with OIB sea ice freeboard. Then the radar penetration factor for CryoSat—2 and Sentinel -3A is
calculated, which expresses the radar dominant scattering horizon in relation to the snow and ice surfaces. The
results show that the snow cover can significantly change the dominant scattering horizon of radar echo. This
leads to an overestimation for sea ice freeboard retrieval. Furthermore, an improved sea—ice freeboard retrieval
method is proposed, which accounts for the radar penetration of snow layer. Finally, a comparison of the
freeboard supplied in the classic ice freeboard method and ESA ice freeboard product to our method is shown in
the paper. The results show that the improved method can effectively improve the accuracy of ice freeboard
retrieval under snow cover, and has a good potential to improve the accuracy of sea ice thickness retrieval
detection.

Key words: CryosSat —2; Sentinel —=3A; waveform retracking; sea ice freeboard; radar penetration factor; snow

correction
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