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An Algorithm to Detect Arctic Sea Ice Edge Using Microwave Brightness Temperature

ZHANG Shu-Gang'*
(The Key Laboratory of Physical Oceanography, Ministry of Education, Ocean University of China, Qingdao 266100, China;
2. Shandong Provincial Key Laboratory of Ocean Environment Monitoring Technology, Institute of Oceanographic Instrumen-

tation, Shandong Academy of Sciences, Qingdao 266001, China)

Abstract: The position of the marginal ice zone (MIZ) edge is a principal feature in microwave image.
This paper presents an algorithm to detect the MIZ edgeby using contrast ratio of AMSR-E brightness
temperature, Contrast ratio originally used to determine the threshold between sea ice and sea water in the
digital images. The study shows that contrast ratio could also show the difference of microwave radiation
between sea ice and sea water. For open water, the ratio of the vertically polarized brightness temperature
at 18.7 (V18.7) and 36.5 (V36.5) from the Advanced Microwave Scanning Radiometer = Earth Obser-
vation System (AMSR-E) main changes between 0. 86 to 0. 89. At same time, the V18.7 and V36.5 ap-
pears along a line on the scatter plot, which crosses the origin of coordinates. However, the ratio of V
18. 7 and V36.5 largely changes in MIZ. At the MIZ edge, contrast ratio presents the change of the ratio
better: contrast ratio increases rapidly and its gradient appears maximum. The threshold ratio of V18. 7
and V36.5 at MIZ edge changes mainly between 0. 89 and 0. 90 during the whole year, which coincides
with the contour line of 8% sea ice concentration.

Key words: marginal ice zone; 18. 7GHz; 36. 5GHz; Arctic; brightness temperature
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