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Abstract: The ground-based GNSS-R experiments are more favorable than the airborne experiments for
research. Since the antennas are set low in ground-based experiments, the reflecting areas are much smaller than
that in airborne experiments, so in these small areas the soil has nearly the same soil structure including soil
texture, soil moisture and soil surface roughness,then the precision of the GNSS-R inversion can be improved. In
this paper, the principle of soil moisture measuring by GNSS-R is described. First the influence on reflected signal
power by ionosphere and neutrosphere is eliminated by normalized processing, then the soil moisture is calculated
based on geometric optics approximation and dielectric models for the soil. In order to prove the accuracy of
GNSS-R observation a field experiment was completed in Wuhan, in which a soil moisture tester (Time Delay
Reflectometry-TDR) was used to observe together with the GNSS-R receiver. Comparison between TDR and
GNSS-R observations at different sites and times shows that the average error is small. Therefore the ground
based experiment is important for quantitative retrieval of soil moisture, and it also can provide good initial
conditions for widespread soil moisture monitoring if using GNSS-R receiver network.

Keywords: GNSS-R Soil moisture Ground based experiment Soil dielectric constant

Received 2010-09-18;
Fund:

F BRSO U RI(97311 1) (2011CB707101), B - f5 AL G R b 24 A SRR} 5442 (2010CDB08606) 3 /] 7 B .

About author: 4, 55,197 144, 20064 [l - 5l T UK 2 o2k s 2 lk, M 2 38 g5 B AR I K TR e s i b Jm , 32
TR AN ] Filive 5 R SN . E- mail:ysh567@sohu.com

BEEASC:
http://www.geophy.cn/CN/10.3969/j.issn.0001-5733.2011.11.003 o, http://www.geophy.cn/CN/Y2011/V54/111/2735



Copyright 2010 by BRI 24



