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The study of soil moisture retrieval from GNSS-R signals based on
AIEM model and experiment data
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Abstract

This paper makes a survey of the principle of the soil moisture retrieval from the global navigation satellite system-re-
flection (GNSS-R) signals and the developments in the retrieval studies, and then makes a thorough analysis of the re-
trieval algorithm based on the data from the advanced integral equation model ( ATEM) and the experimental observation.
The result shows that the forward scatter single of the GPS is influenced much by the angle and the roughness of the
earth’s surface, so the retrieval algorithm should consider the influence of them. The GPS satellite just has one band
(L1) for civil application, so it is very difficult to develop a general physical algorithm for retrieving soil moisture from
GNSS-R signals. The experiment data in the soil moisture experiment 2002 (SMEXO02) is utilized to analyze the retrieval
algorithm, which indicates that the average correlation coefficient is above 0.85 for a single field site, so the soil moisture
can be accurately retrieved by GNSS-R for single site. Finally, the prospect of passive microwave for soil moisture re-
trieval is discussed with the development of microwave remote sensing technique.

Key words: soil moisture, global navigation satellite system-reflection (GNSS-R), ATEM model, soil moisture ex-
periment 2002 (SMEX02)

— 301 —





