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Consideration on the penetrating depth of ground penetrating radar
- On the regional characteristics of radio wave attenuation -

SUZUKI Keiichi

Fukada Geological Institute
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Abstract: The road collapse in Yashio City, Saitama Prefecture, in January 2025, has drawn attention to
underground cavity detection technology. Ground-penetrating radar (GPR) has traditionally been used to
nondestructively detect such underground cavities. Vehicle-mounted GPRs have also been developed for
high-speed detection of extremely long roads. In the Yashio City accident, the sewer pipe that caused the
cavity was laid 10 meters underground, and cavity detection technology capable of penetrating depths
of more than 10 meters underground is required. However, Suzuki (2025) has shown that radio wave
attenuation underground is very significant, making it difficult to detect up to 10 meters underground
using GPR. The largest factor in radio wave attenuation underground is electrical conductivity. The
electrical conductivity near the surface allows for estimation of the GPR penetrating depth. This paper
presents the estimated GPR penetrating depth using existing surface resistivity maps. This allows us to
show the GPR penetrating depth for each region.
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