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Fig.1 CMP-measurement with 100 MHz antenna in sand soil
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Table 1  Sand soil moisture measured with CMP method

Lt RE R (m) HuBGER (ns) FABGER (ns) IR EKE (%)
1 8.9 61.0 30.2 42 5.9
2 75 63.6 37.0 4.2 6.2
3 6.1 46.2 24.0 4.4 6.5
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Determining Soil Water Content by Using Low-frequency Ground-penetrating

Radar Ground Wave Techniques

JI Li-ging*?, ZHU An-ning', ZHANG Jia-bao', XIN Xiu-li*, LI Xiao-peng*?
(1 State Experimental Station of Agro-Ecosystem in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture (Institute

of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The feasibility of low-frequency ground-penetrating radar (GPR) in measuring soil water content by using ground wave technique
was investigated in order to provide a new method for soil water content measurement in small-scale region. Water contents of sandy loam and sandy
soils with GPR ground wave technique were measured in Huang-Huai-Hai Plain. Antenna separations of GPR were 50 MHz and 100 MHz
respectively. The results showed that ground wave can neither be interpreted in sandy soil nor sandy loam with 50 MHz antenna and in sandy loam
with 100 MHz antenna due to the strong attenuation of the GPR signal, but can be clearly read out in sandy soil with 100 MHz antenna. Sandy soil
water content measured with 100 MHz antenna GPR ground wave techniques were 5.9%, 6.2% and 6.5% respectively for three replicates, while 6.3%
with TDR measurement, absolute error was within 0.4%. Soil water content before and after irrigation were 6.5% and 20.2% respectively determined
by CMP-FO (the combination of Common Mid-Point and Fixed Offset ) method and were 6.3% and 19.7% respectively by TDR, the absolute error
was within 0.5%. CMP-FO method is accurate and time-saving, it is feasible and credible to determine soil water content in arid area with 100 MHz
antenna GPR.
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