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Determining Kernel Function of Apparent Earth Resistivity
Using Linearization
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Abstract

A Kkernel function of apparent earth resistivity can be estimated using the apparent earth resistivity measured with Wenner's
4 point method. It becomes to solve a nonlinear system to estimate the kernel function of apparent earth resitivity. However
it is not simple to get solution of nonlinear system with many unknown variables. This paper suggests the method of esti-
mating kernel function by linearizing this nonlinear system. Finally, various examples of earth structure have been simu-
lated to evaluate the proposed method in this paper.
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Fig. 1. Wenner configuration for measuring apparent
soil resistivity of N-layer earth structure
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Fig. 2. Comparision of the exact values of f(\) and the
calculated ones by (11). (a) The values of f(\) with
the earth parameters in Table 1 and data in Table 4,
(b) with the parameters in Table 2 and data in Table 5,
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Table 1. Parameters of a two-layer earth structure

Layer No() p; [Q.m] h;[m]
1 352 14
2 1,600 oo

E 2. 35 tiX|7=e| mizjolg
Table 2. Parameters of a three-layer earth structure

Layer No(3) p; [Q.m] h;m]
1 122 32
2 2,126 2,126
3 336 0
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Table 3. Parameters of a four-layer earth structure

Layer No(4) p;[Q2.m] h;[m]
1 68 1.08
2 627.9 1.64
3 7.3 3.98
4 1254 0

¥ 4. 5™E 227 HEE HolH
Table 4. Data for measured apparent resistivities

No alm] | p7[Qm] | No | alm] | pl[Q.m]
1 0.1 352.0 7 19 398.8

2 1 352.0 8 22 465.1

3 2 352.5 9 25 541.7

4 3 353.8 10 30 617.9

5 5 359.6 1 40 689.0

6 7 371.1

E 5 =X™=E ZH7| MEE dlolH
Table 5. Data for measured apparent resistivities

No alm] | pPQm] | No | alm] | pl[Q.m]
1 0.1 122.0 9 19 637.5
2 15 130.2 10 22 684.1
3 166.9 11 25 7201
4 240.3 12 30 760.4
5 3164 13 40 787.9
6 1 450.3 14 50 7729
7 14 532.4 15 70 696.6
8 17 599.9 16 90 617.0
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Table 6. Data for measured apparent resistivities

No alm] | p7[Qm] | No | alm] | pl[Q.m]

1 0.1 68.0 9 10 98.9

2 0.5 716 10 12 79.3

3 0.7 76.6 1 14 65.4

4 14 104.1 12 17 533

5 23 136.9 13 20 483

6 3.0 152.4 14 30 516

7 4 160.9 15 50 712

8 6 149.3 16 70 71.2
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