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Two-dimensional Resistivity Modeling Using Boundary Elements Method
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The theory and numerical technique using boundary elements method (BEM) are given to solve
2-dimensional resistivity problems. Potential distributions from homogeneous resistivity model and
layered model are calculated by using BEM for a point source of current injection. The potential
distributions of BEM are compared with those of finite difference method (FDM) and finite elements
method (FEM)., Among the three numerical methods to solve 2—dimensional‘re$istiviw problem, it is
proved that BEM is more efficient tool than FDM and FEM in consideration of computing storage and
time as well as the accuracy of solutions,
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Fig. 1.

Two-dimensional model consisting of
two subregion for boundary elements
method.
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Fig. 2. The nodes and boundary elements for

two-dimensional  resistivity  modeling,
Serial nurmbers represent the nodal
points.
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Table 1. Values of wavenumber which are
used in two-dimensional resistivity
rnodelling.

k(1) 0.00001 k,(13) 0.2
ky(2) 0.00005 k,(14) 0.3
k(3 0.0001 £,(15) 05
k., (4) 0.0005 k,(16) 0.64
ky(5) 0.001 k,(17) 0.8
 ky(6) 0.005 k,(18) 10
ky(7) 0.01 k,(19) - 1.28
ky(®) 0.02 ke, (20) 2.0
ky(9) 0.04 k(2D 35
k., (10) 0.08 k,(22) 45
ky(11) 012 k,(23) 60
k,(12) 0.16 k,(24) 50
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Fig. 3. Electic pofential results of BEM
resistivity  modelling  for  homoge-

neous model.
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Fig. 4. Electric potential comparison of BEM,
FOM and FEM results for homogenaous
resistivity model (Model 1).
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Table 2. Deviafion values according to num-
erical methods.

Case | Model 1 Model 2 Model 3

RMS [LDEV|RMS | LDEV | RMS | LDEV

Method (%) | (%) | (%) | (%) | (%) | (%)
BEM 53 | 23 | 52| 22 | 29| 13
FEM 98 | 60 | 188 | 88 | 152 | 80
FDM |153| 75 |1 90| 43 [191] 94
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Numerical value of FDM
Numerical value of BEM

’ « Numerical value of FEM|
] Analytic value
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1.0 ohm-m
—30m

0.1 ohm-m

1 L L | T T LA |
1 10

Distance (m)

Fig. 5. Eleciric pofential comparison of BEM,
FDM, and FEM results for 2-layer
resistivity model(Model 2). The resistivity
of first layer Is 1.0 ohm-m and the
second 0.1 ohm-m. Thickness of the
first layer is 30 m.

Numerical value of FDM

Numerical value of BEM
Numerical value of FEM

1004 Analytic value

Potential (V)

Layer model

22000 A
Surface

1.0 ohm-m
30m
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10+——rm T
1

10

Distance (m)
Fig. 6. Electric pofential comparison of BEM,
FOM. and FEM results for 2-layer
resistivity model(Model 3). The resistivity
of first layer is 1.0 ohm-m and the

Q

second 100 ohm-m. Thickness of the

first layer Is 30 m.
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