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Recovering bad electrical resistivity measurements, a simple methodology
Mehrez Elwaseif, Jacobs, Houston, USA
Electrical Resistivity (ER) data is routinely used for mapping of near-surface geology and groundwater, characterization of contaminated sites, delineation of engineered structures, and locating voids and fracture zones. ER systems measure resistance values over subsurface earth volumes at different depth levels and converted it to apparent resistivity measurements using geometric factors calculated for different array configurations. The true subsurface resistivity distributions are then determined by inverting the apparent resistivity measurements using an ill-posed inverse problem.  However, challenging surface\subsurface site conditions or poor cable connections might cause bad ER measurements around certain depth levels, increase the uncertainty of recovered subsurface resistivity models and ultimately affects the accuracy or ambiguities associated with interpreting ER results. 
This work presents a simple methodology for recovering bad ER measurements by calculating the weighted average responses of measured data around a bad measurement i.e., measurements right above/below/left/right of the bad measurement depending on its location in the model space. The calculations consider the standard deviation associated with those nearby measurements, where more weights are given to measured data with the lowest standard deviations. The success of that approach in recovering missing measurements and how it improves the quality of the predicted resistivity models is demonstrated through synthetic and field studies. The studies focus on dipole-dipole array configuration given its data acquisition speed advantage compared with other nested arrays. 
