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Inversion of Resistivity Data using Data-weighting
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Abstract: All the resistivity data contain various kinds of noise. The major sources of noise in DC resistivity measurement
are high contact resistance, measurement errors, and sporadic background noise. Thus, it is required to measure data noise
to accurately interpret resistivity data. Reciprocal measurements can provide a measure of data precision and noise. In
this study, we proposed a data-weighting method from reciprocity measurement. Furthermore, a data-weighting method
using both the reciprocity error and data-misfit in the inversion process was studied. Applying the data-weighting method
to the inversion of 3D resistivity data, it was confirmed that local anomalies are slightly suppressed in the final inversion
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results.

Keywords: resistivity, reciprocity, noise, data weighting

M B

FAPH-E v|u] HAPHOEA A

A7HA R B2 %%F% Azl =+ Ue 2H4

E TR wokell AEEol 2 5840] dSHnt vt et

A7RA "Aks 54 Aok slA 7] 543

2 2§ Eoks w&s & WAl vk 539 z]—;q A

7]HV16} =23 717158 A3 E =A== 237 &3, FS
TEIHAE st Alstal stk =tele] A4 Aol sl

Received: 21 January 2015; Final version Received: 13 February 2015;
Accepted: 23 February 2015

*Corresponding author

E-mail: choik@kangwon.ac.kr

Address: Division of Geology and Geophysics, Kangwon National
University, Chuncheon, Kangwon-do, 200-701, Korea

(©2015, Korean Society of Earth and Exploration Geophysicists

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.

T Az BarE nvp )
oM Azl dg Bt
E}E—Eﬂ AREEAL Q1o o] S o] &3k A 7]l #d A
= 2 58700 visto] mfg- muld Aot} B AglM=
Heo) 24 W o) o188 A 71F VW) 4%
& AASEAL, 32k A7IRIA R FAF 2kl theto] 7 &
A 7] F84Le BT
AAT Aol Jo] ZHE wl S Fasieh, ek 2t
5 UT A 24l Y o Aol Be 94 o)
ol (arifact) Lheb A 57, AART A A LT
Hege Gao] el Eallso] Yrolx]Al Eth(LaBrecque
et al., 1996). M2t Fa& A FAL 45 LojA
At Aiks AA A8t Zd3 zelE B 5 9loH, o]
A= el Aol QFE 7P A "k A7 WA 'A
Aol vehvks 29 1) A "A e B, 2) 55

o

p
-
p
pu



10 217 -

o] Bt A, 3) BAF A9 A H71A - 5ol
SITh(Slater er al., 2000; Slater et al., 2002).

A7HIA Y A A=) Fe-S Sk Wole v
A& (repeatability test)s} 3R A& (reciprocity test)] ATk
(Binley, et al., 1995; Slater et al., 2000). -4 "Wk AJ-2

A5k A5E AREste] o] AR E g56taL, ol AR

u

Gl
Jwg sk Wolth, vk kg ABe 3

2y
U
)

A=
7 9] AFe) 94 N Hio) 24e sAelT,
A

ol FEo= Fshs Wigott. gt
=
=

AR FHHo] Folzl ol A=t 2lad) 3] (signal
noise ratio)2] ZAE olojR|H | g 4] uf
AES HolA €t o] A9 Wi A= M9

vHro] Sk N AlfollA =, TEe AR

Ak 9] A= & HE: Aoz lste] AA|

Zholl Blate] wl-g- & grol S F . waba gk

afo] A=e] A e AEE 5 Atk =8 4

P8 Horr o 41 Ju Lo of
2
)
Kt
)
o N{E
[e]
g
315

off 2 18
A
lo oy, Mo

O_>L£

> N O

|-
U

1o e

m offt o M ¢

==
>
A

R
o
fu)
N
)
td
—n
o2
ol
i)
o
o
=2
rr
r]I
I
ox,
>
"ol
=
X
LAY
oX o2l o

AZE vepA "ok 2ey ol 4 4 W
o] AW (precision)E FA3= ZolA, =
(accuracy)yS R gst= A2 ofTtH(LaBrecque ef al., 1996).

g FjollA d] AREEE RSl H718IAE B

4 & S (stacking) 7152 7HAAL 9lom, th7R

AtA = 2 ~ 43] Fro] e 5788 F gt Tt

HA}(standard deviation)S A|&3ict &2 7S

o] A= Wk 24 BE ST

o%
e
o flo Jo

do

ox
1o

]|
o ,
BN

o
2!
1
]
N

o] FAT A 5
At} AR o] ®BF AR A ARTT Fo A EFEHA]
=2 grleks 7|Ee2uk AR E I glom, AA] afjAldlE A9

o
Fot] FHE A5 A AE) o] AR Aol A 2
ZH(data-misfityS AHE-sh= AHRE 7HH S Ajbeka, AlE A e
2 doxl AR ARl Agatd 2 aIE A5t sielth
S
dtg o g HkHEA FHA 235 (least-squares method)S A}
fole £ BAF AR Atx= wl vhE gAoA T
o] B3] g §SE Haslele St WE ApE oA €k

§=|W,(e~JAp) +|W,Ap[ )

I71 e 24 2wt o8 AR Alole] A oA, J& 7
% 3L Jacobian FE, W, W, 717} g #E9} md)
W=l 718 A= 715 3 E (weighting matrix)©|t}. 3HA (1)3]
o Foixl BA FrE 43 st 4 WHE (149 54

e o] thste] HWEete] 8) X1 th(Menke,

Slo~=2 =9
rE SE

Ap = ("W W J+WiW,) T"WIW, e @)

FHo 9k daElEels S8 AT ge F2= 2l W
GOl AzHe: 7tehe 2Y W 7 E wolth o] 2y W
T 7 EE ARk Wl wet Jihge of] 7EA] B
o2 ro]Zth(Constable ef al., 1987; Yi et al., 2003).
Ut 2k 71BlAlE 7HedE W, Gat Aol A|ig
g Mt dyH o R A8 Vs PES AR e F
© 2 AAHHConstable et al., 1987).

o=
T
i

N o2 |

d

W, =[] = diag{—gl-l, '51; 21;} 3)

BGyAolM Me AEE] FolH, v iR AR B8

(uncertainty) 22 A59] 3 < AHAETH(Constable er

al, 1987). & o5 Bol ik As= A4k FFolA 2he

7V 7hste] QA Al wiX= G 2 sk she,

T2 Zgo] gle AsE 2 7Ias Fosie] 94t A3
o) S z

of =GP MAES slof k. BAE e FYHow

=3 1 = = -1 O =
Aozl 7+ Atme] FF Urks tl %' Folivt v
A

orward reverse
‘ d ]f —d;

measured __
& =

(dfor'»vard_i_d(everse)/z x 100(%) (4)

1

2 & (forward) T L A (reverse)HFo 2 Hojzl F =47k
o] Hagkell that 7k xfolo] WiE&= Aojetd A Al

I LT s de T ok

B 2 A e (Aol Folal vlst 7o) ol A=
S} g Az Aole] 9AIE Hzssie mH W4E ok
wpgolth, ol Foizl Y WA Viekd st 7o]
QA AAW FE WE Aps] Z/|E AA ek, Wb
FeILA sl 2 WEE 2A7E 2 ARl o8l 27 9
& Weth wWop Ao o] EdE] 94 G, 3 @
9SS FYY 5 YA, 24 o] B AR Aol
420 S8 oA} Sk, AnEoR Gl 37

By AFE G480l 09 AR da) A JFS @

i

X

olE ARG AF AR QA7 Arhs e A
3% A5 29 % 34 mdo] A5} 3 2o /Mithe A
2 oJElgitt. et ol @Y ARe] Gl G Bl F
Ak g} 2ol 2998 AR el A9olE SaelN 4
wdo] F mde] THATY w2} 2 ekt
ok o) B A A JAeI AHgEE RaFelE



AR 1EE BB A/MAG P AR n

A8k welol] ojgk o)
At w2,
Y Azt ol g

A5E w5 ZEstA Alkst B2
84 18] A7) Fol oJFl ol AR
B F o, o] FAlE A71A = A
sl7|2 gt wHEA] BlAY Gakellx v Ak 37t ~7}
= QA7 HAasA| ge Alsw el odl 9= 3
< 7Fs/dol & AsE & F Atk F Grte] AN = X}
& ? ATHKim, 2014).

AfH oz z2tge] B dF Ak x3E 7
oaA] FeEH, ol a2 oAk @4011 At G
217 ok B8k AAF Aol 9 At FA] YR AR E £
= 9% 2A5Y 7FsAdol = olEd PES e R
71 v 2L AR 7S Ale

F_BL

€rms ‘c"avg

+ |gi_gavg

i ife;>e,,, and & >¢,, 5)

erms+| ei_erm.v| . ga

1

W=

vg

(YN et ZH WHE AN mms @3, e iHA A
20| HF 2AJ0IH, g, AU oA B, s WA
A5 E] g eatoltt wEbA ;> e, O13L &> £,,% AR
e A 7FEEhe Fedstm UuiA) Al wy =18 ¥
oJ3HA| k. & g Aol e = g Ast
EAst, kel 7l olF she] ARES HElsle] AL
A} 4w A 71Ee SBgH AN AR F e A
QALY A ghe SAH o AMgElon, 2 Aolr} gl
Aol AR FUFel 2 ArE Attt

A
ARYE A5 7hee] 35 AlFsh] flste] A= BA

o zAjske 2] WYRAN DAY 3L BAE 5

100 —
] .
] e % N
10 — o\. s S o ol o L
3 oo .ﬁ. 3. ﬂ.“ °
- 8 C ‘ Y [ )
9 1 * o3 5% ¢
< L
pot 1~ :-. . o
5 3 S .
£ . o 0 »... hd
© e ’.‘ Pees o
® » o %P o
a 01— ¢ ry
3 LX)
| . .
4 R J
> L] L]
T . »
0.01 —
] .
- .
0.001 LIS B L B N LY B S MR B B MR}
0.01 0.1 1 10 100 1000
Reciprocity (%)
(@

(03,16) (07,16) (11,16) (15,16) (19,16) (23,16) (27,16)

HL4 (00,14)

(30,14)

HL3 (00,10)

(30,10)

HL2 (00,06)

‘I HL1 (00,02)
X

Fig. 1. Survey lines for 3D resistivity survey.
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Fig. 2. Scatter plots of reciprocity error vs data misfit; (a) Conventional inversion, (b) Data-weighted inversion. The shaded region represents
where data misfit is larger than the final rms error of the conventional inversion.
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ohm-m); (a) Conventional inversion. (b) Data-weighted inversion.
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Fig. 5. Resistivity distribution at the depth of 0.25 m; (a) Conventional inversion. (b) Data-weighted inversion.
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