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Abstract : Conventional safety assessment of levee systems usually starts from the behavioral
segmentation of levee based on the damage events during past floods. Internal heterogeneity along levee
body has been rarely taken into account in the segmentation process whereas the heterogeneity and the
resultant weak zones in physical properties are the major vulnerability factors. It was because of its
difficulty in imaging levee body as well as underlying layers by the conventional measurement
techniques. In contrast, geophysical surveying we have developed can delineate such anomalies in the
levee systems at low cost and with high performance. To characterize the internal geotechnical structure
in delineated weak zone precisely, it is required to develop new techniques or ideas which can conduct
the detailed mapping in the zone. Furthermore it is also essential to correlate reconstructed profile data
to “ground truth” data. To do this, we tested the detailed resistivity mapping technique to an excavation
site of existing levee. In addition, a 3-D resistivity mapping was conducted to identify buried cannels
around a levee system. Slingram EM method was adopted to obtain EM data of a total of 6,000 points
over a 1 km by 3 km area around a levee in rainy and dry seasons in 2009.

As results, close relation was revealed between the excavated slope surface structure and a mapped
resistivity profile, which indicated the resistivity is a function mainly of grain size of levee materials.
3-D resistivity map clearly delineated low resistivity zones correlated old buried channels which should
be marked as high-seepage potential zones.
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