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Abstract: Integrated geophysical surveying developed and proposed by PWRI has been playing an important
role for the vulnerability assessment of levee systems in Japan. Actually, the surveying has been applied to a
total of 700 km long levee sections, including 150 km long urgent safety surveys for the levees attacked by the
2011 East Japan Earthquake in the Kanto Plain, and 50 km long research phase surveying conducted by
ourselves. Characteristic features of the technique are in combination of seismic and electrical methods, in
multi-stage application of geophysical surveying, and in joint inversion of geophysical survey results with
reference to geotechnical data. The geophysical properties evaluated by these methods, S-wave velocity and
resistivity, are used to evaluate permeability, stiffness and seismic resistance. Levee system, a typical man-made
earthen structure, is featured by strong inhomogeneity as small as a few tens of meters. The inhomogeneities or
small scaled local anomalies would affect the vulnerability potential of levee system. Regretfully, conventional
geotechnical surveying represented by boring could not have provided enough data to distinguish such local
anomalies. In contrast, the integrated geophysical investigation, especially tuned for obtaining high-resolution
data, can provide detailed and reliable information on internal heterogeneous structure of levee systems. To
enhance resolution in not only space but also in time, we developed a high-speed multichannel DC resistivity
measurement tool and utilized it to 3D time-lapse monitoring of water infiltration into the vadose zone of a
levee. 3D GPR was also employed to identify the near surface structure around levee up to 3 m. We developed a
Web3D display system for rendering 3D geophysical models. It was quite helpful to understand the near
surfaces in and around levee systems comprehensively based on 3D geophysical data in combination with
geotechnical data.

Key words: Integrated geophysical investigation, S-wave velocity, resistivity, infiltration characteristics in

the vadose zone, 3D time-lapse monitoring.
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