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Factors Influencing Subsurface Resistivity Variation in Gradually

Expanding Subsurface Cavity Areas
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Abstract

A two-dimensional resistivity survey for mapping and monitoring subsurface cavity expansion was
conducted to determine physical and geological factors that could cause lateral and vertical resistivity variations.
Seven repeated measurements of 2D apparent resistivity data were acquired at different times from 2002-2006.
The length of the 2D resistivity survey line was 380 meters and was located nearly across the sinkhole surface
location at Ban Bo Dang, Amphoe Ban Muang, Changwat Sakon Nakorn. Results from the four-year
measurements of subsurface cavity expansion revealed that (1) the means of seven repeated data could be
divided into two groups by using the Krustal-Wallis test (e< = 0.05). Group I has four repeated data and they
were measured while the sinkhole was filled with water whereas Group II has three repeated data and they were
measured while the sinkhole was filled with air. Thus water in the cavity is a major significant factor causing
vertical and lateral apparent resistivity variations. Gradual increase of cavity diameter together with near—
surface soil collapsing into the cavity appear to be insignificant factors causing vertical and lateral apparent
resistivity variations. (2) Dissolution of rock salt from a bowl shape located underneath the sinkhole location

appears to correspond to the expansion of sinkhole diameter and the sinkhole will continue to collapse.
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Adndszansmsiuulssassenusumulnihsiwe (cov) LLaxﬂ'ﬁLﬂ'ﬂqmummgmwmm
anumumulwihamwng (Sb)

svashavasllih - . y R X cov SD
Q']H')u?lﬂﬂa

(a-spacing) (tN619) (Ohm-m) (Ohm-m) (Ohm-m) (Ohm-m)
10 288 0.50-5.09 2.01 0.62 1.25
20 231 0.70-3.30 1.62 0.35 0.57
30 210 0.80-2.22 1.39 0.21 0.29
40 189 0.46-1.90 1.35 0.18 0.24
50 168 0.94-1.92 1.46 0.13 0.19
60 147 1.06-1.98 1.60 0.09 0.15
70 108 1.33-2.20 1.80 0.09 0.16
80 90 1.70-2.40 2.00 0.07 0.15
90 60 1.90-2.36 2.11 0.06 0.12
100 63 2.10-2.50 2.26 0.04 0.10

M 2 ﬁagamqaﬁ&waqm'ﬁm’sw:ﬁmmmﬁmmulw%ﬁwwasmnmsnﬁu’lumqnmﬁvhqf’fu wafaAn
anuenumuluihawzisegn-1nnga (R) eanusumuluihinzmas (X) dudszans
maruudszasmanuamumulnihame (Cov) wasmibsaumnaspuasmanuaumuy
T#hawne (SD)

(au-w.a. g IMmnudays  R(Ohm-m) X(Ohm-m) COV(Ohm-m) SD(Ohm-m)

SUNAN 2544 225 0.70-4.70 1.65 0.41 0.67
Juen 2546 195 0.60-4.20 1.60 0.40 0.64
WOAINEBU 2546 225 0.70-4.00 1.59 0.30 0.47
Qumﬁuﬁ 2547 213 0.70-4.30 1.72 0.35 0.61
WHHMAN 2547 246 0.50-5.90 1.86 0.45 0.84
Q?Jﬂ'l‘l/?l'u5 2548 225 0.59-5.74 1.76 0.40 0.71

ANMWUS 2549 225 0.46-4.19 1.61 0.39 0.62




