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Results of 2016 Resistivity Survey of Mount Asama
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Analytical Solution (2 Layer Model)

Pa = P1

144X
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Digital Linear Filter Method (n layer model)

Given a Hankel transform ¢ = 5= [ T(X)Jo(Ar)dA

The kernel T(A) can obtained numerically though recursion

Ti_|_1 + pi tanh()\h,-)
1 + T,'_|_1 tanh()\h,-)/p,-’

Using a set of n abscissae \; = %10‘3*("_1)5, the Hankel
transform can be discretized to

T()\) — 7_]_7 7-, — Tn p— /OI‘I

b= S TOWW,

2Tr
where W, are filter weights.
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Raw Data

Raw data is resistance as a function of electrode position.
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Multiple sets of such data was extracted for a set of different

electrode spacings.
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Results 1a

Fix position of one potential electrode and expand along the

array.

Plot the measured resistivity as a function of electrode spacing.
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Results 1b

2 layer model non linear inversion using Python.
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Forward: p; = 7960€2m, p, = 3190€2m, d = 14m.
Reverse: p; = 7800{2m, p, = 3880€{2m, d = 19m.
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Results 2a

For each set of data corresponding to one electrode spacing,
find the average/median resistivity.
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Plot the average/median resistivity as a function of electrode

spacing.
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Results 2b

Using all 260 data points, fitting through trial and error.
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Model parameters: p; = 8000€2m, p, = 3500{2m,
P3 = 10000Qm,d1 = 8m, dg — 25m.
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Results 2¢
Excluding data points larger than 15 k{2m.
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Model parameters: p; = 8000€2m, p, = 3500{2m,
p3 = 5000€2m,d; = 8m, d>, = 15m.
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Results 2d
Exluding data points larger than 9.5 kQ2m.
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Model parameters: p; = 8000€2m, p, = 3500Q2m, d = 10m.
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Results 3a

Select for analysis only the electrodes 10, 20, 30.

Calculate average measured values of the selected electrodes
and the electrodes next to them.
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Results 3b

Turning point observed in graph at 40 - 60 m bsl, with
minimum resistance of 2000 {2m.

Might indicate a boundary between two layers.
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Comparison with Seismic Wave Group of 2013

Modelled 2 layer model with thickness of order 10 m agrees
well with values obtained by Seismic Wave Group (Okano,
Yabe, Nishikawa and Profs. Shiobara, Mochizuki and Miyake,
2013)
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Other Possible Analyses

Lateral electrical profiling can be done using the same data.
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However, lateral electrical profiling is still limited to 1
dimension. Electrical imaging should be used to obtain a 2

dimensional pseudosection. 14/16



rospects

spacing of 130 m.

Minimum electrode spacing of 10 m, maximum electrode

respectively.

Corresponding penetration depths of 5 m and 65 m




Prospects

Very noisy data with extremely large measured values in excess
of 10000 2m due to small (mA) currents and large contact
resistances.

Model solutions are non-unique due to current refraction.
Need to compare results with other measurements e.g.
borehole drilling.
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Figure : N-S resistivity profile of Mount Asama *
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