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Remote sensing of soil moisture variation using
signal to noise ratio of GPS signals

WANG Yifeng', HE Xiufeng', JI Jun'?
(1. Institute of Satellite Navigation and Spatial Information System, Hohai University, Nanjing 210098, China;
2. Cadastral Survey and Measurement Center, Nantong Oceanic and Fishery Administration, Nantong 226018, China)

Abstract; The right hand circular polarization ( RHCP) antenna and left hand circular polarization ( LHCP)
antenna were used to receive direct GPS signals and reflected GPS signals, respectively. The reflection points were
tracked and the soil roughness was detected. The GPS signals were verified to be sensitive to the variation of the soil
moisture through de-noising analysis of the signal to noise ratio of the reflected GPS signals with the wavelet method
in the dry region and wet region. The results show that the reflection points can be precisely tracked with the
reflected GPS signals, and the signal to noise ratio of the reflected GPS signals can reflect the variation of the soil

moisture.
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Fig. 1 Space geometric relationship for

extraction of ground reflection points
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Fig. 3 Average value of absolute reflection
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Table 2 Results of soil roughness detection

TES TR/ m PP IEZE/m LK /m HURE
09 -1.1657 0.00104 0.05 0.00098
15 -1.1623 0.00041 0.28 0.00051
21 -1.1635 0. 00077 0.20 0. 00076
27 -1.1644 0. 00079 0.23 0. 00088
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Fig. 5 Influence of different satellite elevation angles on Fig. 6 Influence of proximate satellite elevation angles on

signal to noise ratio during same observation period signal to noise ratio during same observation period
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