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Abstract: According to the situation of surface freezing-thawing state in complex cold regions, we studied the monitoring accuracy of surface

freezing-thawing state based on GPS-IR technology. We used PBO GPS site data from 2017 to 2022 and SNOTEL meteorological in-situ data,

considering the effects of snow depth, soil moisture and surface freezing-thawing process on GPS multipath observables, and based on GPS-IR

technology, used the satellite reflected signal to monitor surface freezing-thawing status. The results indicate that the retrieval accuracy is 90.63%

when the time series of snow depth and soil moisture keep stable, while the fluctuations of snow depth and soil moisture will both decrease the fi-

nal retrieval accuracy. The soil freezing-thawing process detection is sensitive to the geophysical parameters, and can achieve a good accuracy as

the other influence factors keep in a small variation range.
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