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Fig.1 Structure of the artificial model casing
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Table 2 Time lag of GPR systems under different frequencies
1GHz R T i 2GHAR M T A
1 GHz-Ground Penetrating Radar 2 GHz-Ground Penetrating Radar
A RO REE I , A RO REE I ,
L FEE IS RGN 5 FEEIS RGN
G5 Effective two— G Effective two—
Two-way travel System time lag Two-way travel System time lag
Number way travel time Number way travel time
time (ns) (ns) time (ns)
(ns) (ns)

1 6.055 7.043 0.987 1 6.970 7.923 0.953
2 5.922 6.912 0.990 2 6.722 7.600 0.878
3 5.699 6.690 0.990 3 6.746 7.643 0.897
4 5.793 6.802 1.009 4 4.658 5.493 0.836
5 5.774 6.746 0.972 5 4.721 5.544 0.822
6 4.658 5.493 0.836 6 4.121 4.784 0.662

40 T T T y 40 T T v T 5

35tk 9:3.27+1.338*0.00682_5.68; & 35k 9:_297"'261(,_00786‘2"'000138}

R=0.941 R=0.971
30 : 30 N=20
N=14

SE Measured value
& th4k Fitted curve
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Fig. 2 Relation curve between soil dielectric constant and soil water content
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Determination of Top Soil Water Content Based on High-frequency
Ground Penetrating Radar

ZHOU Ligang" > YU Dongsheng" >  WANG Xiyang"” > WANG Xiuhong" > ZHANG Haidong'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences ,
Nanjing 210008, China )
(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Atstract Rapid high-precision determination topsoil water content is of vital importance toprecision agriculture,
precise water resource management and the control of slope land erosion. The technology of low-frequency ground
penetrating radar ( GPR ) currently in use is far from the requirement in precision for determination of topsoil water
content. It is, therefore, essential to develop and adopt a high-precision detection technology. In this paper, the
technology of high frequency ( 1 GHz and 2 GHz ) Ground Penetrating Radar ( HFGPR ) was tested to determine topsoil
water content in a vegetable field of silty clay loam in soil texture in Jiangning of Nanjing, China. HFGPR was used to
determine topsoil water content of farmlands under different soil water content, GPR data and images were obtained
and electromagnetic spectrum characteristic parameters extracted for analysis of their quantitative relationships with soil
water content. Results showed that: The coefficient R* of &-0 model decision in fitting the soil dielectric constant ( g)
obtained by the 1 GHz and 2 GHz frequency GPR with the soil moisture ( 8 ) measured in the field was 0.94 and 0.97,
respectively, which demonstrates that the technology of high frequency GPR is feasible be applied to determine the soil
water content in the topsoil of vegetable fields of silty clay loam soil. The new technology is much higher than the old one in
precision in determining soil water content in topsoil layers.

Key words GPR; Soil water content; Soil dielectric constant; Velocity of the electromag netic wave; Soil

texture
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