Monitoring steep rock wall permafrost
.. using electrical resistivity and induced polarisation

Part 2: preliminary inversion results
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Location

Mont Blanc masm’ (Western European Alps)
 Nguile d it cental peak (3543 )
~ Granitc rock

Thunder issue(s)

Cables setup 3 et
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safe rounding connectr (Punder
impacs can come fom the
raundng wie)

Tremendous efforts to plan daly
measurementas a ncion or
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Negative resistivity
* Significant amount (up to 40 %) of negative resistivity
tasels
+ Several reasons under investgation
presence o metalsruc

high contact resistance
low measured sige
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Device

Power suppy Socketimer| | CTEK battery charger
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. (4 upper hal, ABEM Terrameter LS2
o) iy 2020 54 s ol '8 chanets measur
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" oftnaer din2025) - instaled uy Auust 2020
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Electrode / takeout setu p

> Slamless steel (A4/316) chmhmg bolts (Fischer
26) poured n sty be

- Spaciay designed e o ath the takeout
onto the bolwih maximum contact

- Il conta rsistance range fiom a few k£ o
alowtons of kD

but readiy (-1 month and a ha) reached

Hindreds of k62

Efforts to improve the contact resistance

Imporiant ildwork Imporan ek

for snow-

ot possie
covered leciodes

Measurement protocols
High contact resistance hinders measurement. *
el of aaeued uapoe, s he dataset
relevance (Wenner.a) rapidy drops fl one or a few
electiodes have high contact resistance.

Performing measurements without niial electrode
contact test siightl improves the surface coverage,
though it leads to numerous measurement errors.

Using mulichannel
capabilty improve the
surface coverage.

(but ES10-64 is actually
limited t0 7 channels using
8 elect
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Terrameter LS2 malfunction

« 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
E51064

R

« Litt reliabilty of the device

Monitoring with Terrameter LS2

Improvements to help auto-recovery after measurement
errors:
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Collected datasets

Spanming 3 yours (scontnucus)

*al0cays

4 Cr o i ctcing full wave formdata)
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Overview : location and device

Mont Blanc massif (Western European Alps)
Aiguille du Midi central peak (3842 m)
Granitic rock
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Overwew location and dewce

|« 3 cables, 96 electrodes
* ABEM Terrameter LS2
* Power supply & network
e Several settings/arrays:
o Wenner, WS, dipole-dipole,
multigradient, ...
| °RES+IP
. * From June 2020 to now...
.. With many data gaps

NW face




Overwew location and dewce

» 3 cables, 96 electrodes

* ABEM Terrameter LS2

Power supply & network

Several settings/arrays:

o Wenner, WS, dipole-dipole,
multigradient, ...

o RES + IP

From June 2020 to now...
. with many data gaps

: NW face

Investigate rockwall permafrost
2D (3D) information

o ALT, its dynamics

o Spatial heterogeneities

o |ce content, water circulation
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Number of errors

ERT monitoring

Numbers of errors occurring daily during monitoring with ABEM L2
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NW face: winter
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NW face: early summer
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NW face: late summer
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S-W face: winter
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S-W face: early summer
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Apparent resistivity (/kQm)

Temperature and saturation

Daily mean of the median apparent resistivity
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Dealing with high contact resistances
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Dealing with high contact resistances
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-AnaIyS|s of contact resistance blas (lab / theoretical investigations)

Analyse the IP data (decay curves; filtering requirements)

£
[}

Thermal state analysis, relate to BH dataset

-« * Investigate the steep topography impact regarding inversion (compare
" with other softwares)

Carry out 3D inversion

Include full wave form signal analysis
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~ & -Major efforts to install and maintain device
~ - Poor reliability of ABEM Terrameter LS2 (especially for

* | monitoring purpose)

) -Dataset spanning 3 years, with year round information to
- document rockwall permafrost

"« Importance of data management: automation, analysis,
filtering, ...
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Terrameter LS2 malfunction
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