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Snow depth estimation using a lookup table method based on MEMLS

Liu Yu, Zhang Xianfeng, Yu Hongfeng
(Institute of Remote Sensing and GIS, Peking University, Beijing 100871)
Abstract

Based on a microwave emission model of layered snowpacks (MEMLS) and a priori knowledge of snowpacks,
a lookup table approach was created between the winter snow depth and the brightness temperature difference
(BTD) of two specialized microwave frequency channels in Xinjiang area. Topographic and slope modifications
were then applied to the snow parameters such as particle size, snow density and temperature, to improve the
MEMLS. The method was then used to derive the daily snow depth in January of the years of 2013 and 2014 in Xin-
jiang area from the advanced microwave scanning radiometer ( AMSR) 2 data. After that the observatory data from
the weather station and in-situ measurements of snow parameters in the same time period were utilized to validate
the modeled snow depth data. The result shows that the estimation of the snow depth using the proposed approach is
better than that using the well known Chang algorithm, thus the proposed approach is applicable for the snow depth
inversion in Xinjiang region.

Key words: microwave emission model of layered snowpacks (MEMLS) , advanced microwave scanning radi-

ometer (AMSR) , snow depth, lookup table, brightness temperature difference ( BTD)
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