wVa

shahid Chamran Adv. Appl. Geol. Winter 2024, Vol. 13(4): 1105-117

University of Ahvaz

Research Article

Application of joint inversion of electrical resistivity data to determine the
geometric distribution of municipal sewage leaks

Ahmad Neyamadpour**

1- Department of Geophysics, Masjed- Soleiman Branch, Islamic Azad University, Masjed- Soleiman, Iran
Keywords: Wenner, Dipole-dipole, Electrode array, Joint inversion, Electrical resistivity.

1-Introduction

The results of a two-dimensional electrical resistivity tomography to determine the possible urban sewage
leaks beneath building foundations in the city of Masjid Sulaiman, Khuzestan province, Iran, are presented
in this paper.

2-Material and methods

Two-dimensional electrical resistivity topography to investigate and compare the efficiency of two
electrode arrays of Wenner and dipole-dipole, as well as the effect of joint inversion of data obtained from
these two arrays using CMO (Combined Marquardt and Occam) and RC (Robust Constraint) inversion
algorithms was studied. Several published sources have reviewed mathematical relationships related to
these algorithms (Loke and Barker, 1996; Tomas, 2004). Also, three boreholes up to a depth of 7 meters
were drilled in the location of the data collection profile to interpret the results of the two-dimensional
electrical resistivity tomography with appropriate and reliable accuracy.

3-Results and discussions

This work demonstrated that the joint inversion of data recorded by Wenner and dipole-dipole arrays offers
a subsurface electrical resistivity model that is more accurate than the individual inversion of data obtained
from each electrode array separately. The combination of the results obtained from digging three boreholes
(BH1, BH2, and BH3) and the joint inversion of data gathered by Wenner and dipole-dipole arrays
demonstrates the existence and extent of the geometric spread of sewage leaks under the studied building
in Masjid Suleiman.

4-Conclusion

The results presented in this study show the superiority of the model provided by the CMO algorithm
compared to the RC algorithm in the study area for separate and joint inversion of data measured by Wenner
and dipole-dipole arrays to identify the possible location of urban sewage leaks beneath building
foundations.
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Signal
Strength Data

Horizontal

Array
sensitivity

Array Depth of
sensitivity ~ Exploration

Array Type Coverage to vertical
harizaontal _ striictiires
w 4 1 4 1 1
WS 3 2 2 2
DD 1 3 1 4 3
PD 2 3 2 1 3
4 4 2 2 4
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Fig.1. Schematic representation of a Wenner electrode array using 24 electrodes. Three Wenner configuration types has

been shown at the bottom of this figure
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Fig. 6. Electrical resistivity cross-sections of data gathered by the dipole - dipole array. The electrode spacing for this
profile is 0.6m. (a) Electrical resistivity cross-section resulted by RC inversion (RC_ Abs.Error = 1.66%) , (b) Electrical
resistivity cross-section resulted by CMO inversion(CMO_ Abs.Error = 3.0%).
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Fig.7. Electrical resistivity cross-sections of mixed data gathered by the Wenner and the dipole - dipole array. The
electrode spacing for this profile is 0.6m. (a) Electrical resistivity cross-section resulted by RC inversion (RC_ Abs.Error
= 1.86%) , (b) Electrical resistivity cross-section resulted by CMO inversion(CMO_ Abs.Error = 3.71%).
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