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Table I Summary of soil characteristics detected using GPR methods.
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Fig.1 The 3D visualization of soil water content. Open ovals on
the surface represent the distribution and size of shrub
canopies

AORERTIG D0 : B THUBEBAE S RO, n] ARG S o
e o M P T R AT S S A, S AR R



244 ERN: S

Fid %52 %

BT SR EE S AT i T v s AR SR i
IS ST B AR BT B R 77k RS

ST U 3 3 B0 6 4% W A - 38 ) R e
P (E2).

&2 GPRIRMLIREKER 5 #75E
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Soil Characteristics Measurements with Ground
Penetrating Radar: A Review

WANG Jing-peng!, WANG Jin-man"**, ZHANG Ya-fu!
(1. China University of Geosciences, Beijing 100083, China; 2. Key Laboratory of Land Consolidation and
Rehabilitation, Ministry of Natural Resources, Beijing 100035, China)

Abstract: This review summarized the methods of estimating soil characteristics using ground penetrating radar
(GPR), such as analyses of reflections, ground wave, surface reflection coefficient, full-waveform inversion and early-
time signal analysis. This study analyzed the basic principle and method using GPR to detect soil characteristics in de-
tail, and reviewed the ability and limitation of GPR by summarizing latest studies. The approaches based on signal ve-
locity analysis were widely used; however, the results were subjective and limited by the experimental environment.
The approaches based on reflection amplitude analysis were limited by varying soil water contents with depths and
surface roughness, and which leaded to a decrease in reflection coefficient. The full waveform inversion and early-
time signal analysis methods emphasized the importance of data acquisition and processing in detection. More com-
plex numerical analysis models and data processing approaches should be developed to improve data acquisition speed
and measurement accuracy.

Key words: GPR; Soil water content; Soil layer thicknesses; Soil salinity; Soil texture; Root system
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