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Monitoring steep rock wall permafrost using electrical resistivity and induced polarisation Part 1: installation, instrumentation Josué Bock 1 , Matan Ben-Asher 1 , Philip Deline 1 , Pierre-Alain Duvillard 2 , Raphaël Gallet 1 , Florence Magnin 1 , Emmanuel Malet 1 , Ludovic Ravanel 1 , André Revil Collected datasets

• Spanning 3 years (discontinuous)

• 410 days of data Performing measurements without initial electrode contact test slightly improves the surface coverage, though it leads to numerous measurement errors.

Using multichannel capability improve the surface coverage (but ES10-64 is actually limited to 7 channels using 8 electrodes)

18 events

  • 4 Gb of data (excluding full wave form data) • 9740 measurement tasks • Major filtering requirement Measurement protocols Electrode / takeout setup Terrameter LS2 malfunction • Stainless steel (A4/316) climbing bolts (Fischer 10x126) poured in salty bentonite • Specialy designed jumper to attach the takeout onto the bolt with maximum contact • Initial contat resistance range from a few kΩ to a few tens of kΩ … • … but readily (~1 month and a half) reached hundreds of kΩ • High number of software and hardware errors • Device under repair or fix for months • Software updates (v2.6.2, v2.7.1) no longer work with ES10-64 • RAM memory issue • Little reliability of the device Monitoring with Terrameter LS2 Improvements to help auto-recovery after measurement errors: Negative resistivity • Significant amount (up to 40 %) of negative resistivity measurements in datasets • Several reasons under investigation : ○ presence of metal structures ○ high contact resistance ○ low measured signal Evidences of electronical component damage : • Box of switching spark gas with a lot of dust Major difficulty : no access to a safe grounding connector (thunder impacts can come from the grounding wire) Efforts to improve the contact resistance Tremendous efforts to plan daily measurement as hinders measurement. The number of measured quadrupoles, and thus the dataset relevance (Wenner-α) rapidly drops if one or a few electrodes have high contact resistance.
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