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Apparent Soil Resistivity Calculation Using
Complex Image Method
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Abstract

The apparent soil resistivity is used for estimating multilayer soil parameters, such as, layer's depth and soil
resistivity. The apparent soil resistivity can be measured, and also can be calculated if soil parameters are given,
becacuse the apparent soil resistivity is a function of these parameters. Therefore, any optimization algorithms can be
used to find these parameters which make the calculated apparent soil resistivity close to the measured one. The
equation for calculating the apparent soil resistivity is complicated and time consumed, because it is composed of an
infinite integral which includes a zero order Bessel's function of the first kind. In this paper, a fast algorithm for
calculating the apparent soil resistivity of horizontal multilayer earth structure has been presented using complex image
method.

2 o

9o oot YAATLET T2 thE XA HES
2 s ARy ]Eﬂxlxﬁ}%?_ o5 e EEY F4o]7] uE
C A BE HAsE dugES ARESEe] ALt Z2RIIAAZES S E XA E M RiEE olE 3]

< el 7]£H*Vi§}%8 AAE7) 95k A28 0 2} Bessel 35 £3 0}‘“ 2 HE o7 JFAE o 97
et AR 2EA Y B =M 8 thE 729 ZRIINAAFES ALtetr] flgk wE gaesoel &
]

WS AREske] AAE T

A&t o AFEHET AR V|R A TES
o] :Hz] deuHER AA E 5 9l

ES
l

pass
o
=
 IF Flo
_1_4 rN r

Key words : apparent soil resistivity, estimated, soil parameters, Bessel function, multilayer earth structure Wenner

| ME Qe eaz GEAD A AAAGS FE] 9

sho] Aok T2E AT Uolok AW o] ofg

AnHoz YAAGE AFAY, AF% A & Balolh 2dA HFH WHoE Bol ALge

424G dem dAAPA SJse] Fx AP & Pel ATEE NFOR TAE FHTER
AR, 1 FANE AAGe] b 2 e v mdgeel gAARE TaTl, 2

* Dept. of Electrical Eng., Jeju National Univ.

*¥% Corresponding author

Dept. of Electronic Eng., Jeju National Univ.

% Acknowledgment

This research was supported by the 2018 scientific promotion program funded by Jeju National University.
Manuscript received Mar. 7, 2019; revised Mar. 16, 2019; accepted Mar. 20, 2019.

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—-Commercial License
(http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

(318)



Apparent Soil Resistivity Calculation Using Complex Image Method

NTo= FAE ARD S Fdslsts 32 7
o AFEH dolE Tk HASMEAR A
HArt o] ZAlE F7]918ke] s H A s A
AW Eol A=, F o84 ow ALt A
Bl A A g0l SAHE @ vszad wriA
A wiEste] ganEHgeEs AN Uikt A2
B AAgES S48 vls R4 2= Wenner
o] 4SS o] &3t 2efar o] Ao w ALtst
= 42 0% Bessel gHrel F3tdl FAZ L] ¥
ek A H3gE Aot

o] Eiol M olEHom Autste A A4
AMEE WS ol &ste] VWA R w=a b
AstA ALt BHES A7

. 27| X| M &&E

2.1 Wenner§ & o] &3 217 X A& =A

AdtA Rl A A gE 54 7]E2 Frank Wenner
7V AFo g2 Ajbe 534 4418 WAzl 7]
ot} o] M= TAE gA dAstr] 8
ol xle) 7 FEL $YOoR Holgdw, 7 F&
A AYEZ IA4E A2 7HF T3]

AN
ey
+I
V) 1
V)
A C D B
o a ! a y a
hy |p,
My 1Py
Pw
Fig. 1. The configration of measuring apparent earth
resistivity using Wenner method.
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Figure 2. the apparent resistivities(p) using eqn.
(2) and (6)
(a) With the parameters shown in Table 1
(b) With the parameters shown in Table 2.
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Table 1. Parameters of a two-layer earth structure.

E 1. 25 UXFx9 uelolH
Layer No(7) p; [Q.m] h;[m]
1 352 14
2 1,600 ©

Table 2. Parameters of a three-layer earth structure.

¥ 2 35 4x|F#=x9 uflolH
Layer No(7) p; [Q.m] h;[m]
1 1,000 2
2 3,000 10
3 2,000 ©
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