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Study on evaluating soil freeze/thaw process of grassland underlying
surface in source region of the Yellow River by using
ground-based microwave remote sensing

JIANG Yugin', WEN Jun', LU Shaoning’, WANG Zuoliang’,
LIU Wenhui', WU Yueyue', DENG Hao'

(1. College of Atmospheric Sciences, Chengdu University of Information Technology / Sichuan Key Laboratory of Plateau Atmosphere
and Environment, Chengdu 610225, China; 2. Department of Atmospheric and Oceanic Sciences / Institute of Atmospheric
Sciences, Fudan University, Shanghai 200438, China; 3. Key Laboratory for Land Surface Process and
Climate Change in Cold and Arid Regions, Northwest Institute of Eco-Environment and Resources,

Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Soil freeze/thaw process (F/T) is sensitive to climate change, accurately monitoring the soil F/T has
important scientific significance. The brightness temperature data observed by ELBARA-III, as well as soil tem-
perature and near-surface air temperature at the Maqu site of the of the Zoige Plateau Wetland Ecosystem Re-
search Station, Chinese Academy of Sciences, from June 2017 to June 2018 are deployed in this study. Four
soil frost factors (FF) of which are normalized polarization ratio, polarization difference, combined horizontal
polarization difference, and combined vertical polarization difference were constructed with the ELBARA-III da-
ta. The characteristics of the freeze-thaw process in source region of the Yellow River were evaluated by these
four frost factors. The results show: There are agreements between FFs and the F/T estimated from two refer-
ence data sets (in situ measurements of soil temperature and air temperature ). Frost factor of the normalized po-
larization ratio and frost factor of polarization difference get the highest accuracy of 83. 6% and 82. 8% under the
incident angle of 50°, respectively. All frost factors have seasonal changes, the four frost factors were higher in
spring than in summer, autumn and winter. The standard deviation of the normalized relative frost factor is the
largest in autumn, and the maximum can reach 0. 3; it is the smallest in winter and summer, and the minimum is
less than 0. 2. The brightness temperature difference between H-polarization and V-polarization decreases in
freeze/thaw transitions, and the difference in the polarization difference during the freeze/thaw transition period
is more significant than that during complete frozen or complete thawed period. The results are potential to pro-
vide technical supports for monitoring soil F/T by using microwave remote sensing.

Key words: source region of the Yellow River; microwave radiometer; soil freeze/thaw process; polarization

ratio
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