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I, Ground Penetrating Radar
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2, Amplitude
3, Complex Refractive Index Model
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Introducing the ground penetrating radar method to measure the surface soil water content
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L Ph.D. Student, Department of Soil Science and Engineering, University of Tabriz, Tabriz, Iran
2 Assistant Professor, Department of Soil Science and Engineering, University of Tabriz, Tabriz, Iran

Abstract

Hydrologists, soil scientists, ecologists, meteorologists and agronomists, each with different reasons and
purposes need to investigate spatial and temporal changes of water in the area between the soil surface and
groundwater. Ground penetrating radar (GPR) is one of the methods of high-resolution geophysical and it is
similar to reflection seismology that acts based on the emission and reflection of wave. With variation of soil
moisture, the intensity of wave reflection changes; that it is the base of the GPR method to determine the soil
moisture content. The dielectric constant calculated from an empirical relationship is converted to soil water
content. The reflection coefficient in air-ground by the difference in relative permittivity between air with
permittivity of 1 and ground with permittivity of K is determined, then with using of this reflection coefficient,
soil relative dielectric permittivity (dielectric constant) is calculated. Finally, the dielectric constant calculated
from an empirical relationship is converted to volumetric soil water content.

Keywords: dielectric constant, electromagnetic waves, reflectance coefficient, soil water



