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A Study on the Roll-Along Technique used in 2D Electrical
Resistivity Surveys
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ABSTRACT The validity and efficiency of the roll-along technique widely used in 2-D electrical resistivity survey
are analyzed in case of the dipole-dipole and the Wenner-Schlumberger arrays by numerical modelling.
The shallow anomalous resistivity bodies are successfully inverted both in the dipole-dipole and in
the Wenner-Schlumberger arrays because the shallow data of pseudosection are not omitted by the
roll-along technique. However, the deep anomalous resistivity bodies can not be well resolved due
to the skip of observed data which is more significant in the Wenner-Schlumberger array having relatively
poor horizontal coverage of obtaining data. Carrying out electrical survey adopting the dipole-dipole
array, the skip of data is insignificant because it is unfeasible to expand the electrodes to the maximum
electrode separation coefficient( » .. ) owing to low S/N ratio. In case of the Wenner-Schlumberger
array, however, because it is generally feasible to expand the electrodes to the x .. owing to high
S/N ratio, it is highly possible that skip of data from the roll-along technique causes significant distortion
of inversion results. Therefore, adopting the Wenner-Schlumberger array having deeper median
depth(Edwards, 1977) than do the dipole-dipole array on condition of the same unit electrode spacing( z)

and » it is recommended to determine s based on not but free from the skip of
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observing data and forward electrodes with keeping overlap interval 3/4 of the survey line length
in order to reduce the distortion of resistivity structure and perform resistivity survey efficiently. These

results are confirmed by numerical modelling.

Key words

1.NE

WA AR BB 0 37, Ajsiest B
Aol ol 7P del HeEE AEeEA
o] shjolch. o= A/IMAT WAL ThE BApil
uls) A BSo] golskn siRel ool vlma 7
517] el o2t AHE= U8 A I A&
HeE gdiEs FAleld. &3] HE 59 ARkRA
of 8= R=rt ST HHAl A7|HIAR A
o 4 Aoy 7hd Hx9] Aol aFE= AHo]
=3
Ty AA A7HIA FARE s3skeEl (Lo

o] B o A 20~30709) fRiR e
ARESEER, 4 kme] AEKH SA HE Sl
roll-along ®¥4o] dukdgo=g AMgET gtk o]e}
20| roll-along 71¥& ARESI] 71 S419] H7|H|A
T S A =HH vy ASAHMNG(n)
of uet Aro o] thh thE FFoeE WASHA
wm, ol A= 2 dHF oz Ak Ao
A LR/E op|F Aoz HQlth

3 i EE At e A7 H|ARel BlHst
U Asuigrielud 71285t 4(a), n ol W=
geX| B2 (Edwards, 1977), A7|H]A3 GARR] 24
of o FXFtaA sl ot AH=Ent opyzt
roll-along 7]¥] W& 79| Feha} o wE A
AUl e T Tefsiel ofed aAEg A
As] A4sfof gt

A7 BRI A7 HAR HARE R A=
wgye]l EA(Yoon and Lee, 199; AAS ¢,
2001a)olut HFPE wjEHe MLH(HEZ 9], 2001b)
I 2L A7 F=2 olRAAZeY, A A7IHA
T B oA IS roll-along 7|l
ozt Ak=8] Feto] bl mRlE Gl disiAe=
rtslole ol it

156 Bl

Roll-along technique, dipole-dipole array, Wenner-Schlumberger array, numerical modeling

weh £ ATelAs A 23 A Al
oA Bl AgET G BFAAIAL W4
B wj@e] dslel rollalong 714 24§ A 24
¥ 4 e ARY Tehw a2 A% Gl o
T2 X REYS B viw BAFOR Ay 2
o) R HaSehn Y BRHE £

< S Htks AXBA skt

-

N
32

Fig. 1oz 42719 Z=o] Zagth SAoA 1474
o] AL AAT & e 229 AlOlES o835t
roll-along 7|< B8 S4Ehs A3 W
Hol 7P E(pseudosection)E EAJSIRTE 2187}
2ol 28719 ASe AT AS HAdAFAANAS
(7w )= 257F HY, ASAESA vlEHS S/N
H7} Wob AARE 4y, o 0127] A FXo] &
7Rt Ae7E tiiEeld, o duE Hid-swHA
st vme] Welg 9 e g, =130
2 Jpgellch Fig 1ok Aaaa7 waie)
A% gieh 2 Feje) roll-along 7)ol elajaks
g AR Y59 4 WA s 33 ke
A7} 170l Balsicks 7ol 2 EAIEle] Sk
SHH Fig. 2= roll-along 7IHE B3l SHH=
Wu-EA ee) Slees EAEkT Fig,
20 Uehd i} o] 14749 AZL AAT 2%9]
AolEe olgale] roll-along HAHCE BAIE 47
I A% o3 W 2 TAE Aee] AEEe] &
R s H, ek 7] A AdE 49
Aol & o|g3k] roll-along AR BAE 47



2K 7 H|ME =A0| A= El= ROLL-ALONG 7|[8Hof| chst aZt

=

1 14 15 28
1 14 15 28

=1 > 8 8 B 40— N —— 52 A &8 5% &

?’1:2 I...OIOl.I.ll\l.‘.Ol.l/.l.l.i.‘.ll..
n=3 \.............\......./............./
n:4 " P ¥ ¥ 2 ¥ » ¥ ¥ = ¥ @ * * = ¥ 2 2 4« ® ® ® ® P » » ¥ * ¥ 2
n:s » & 5 5 B B B » 3 2 3 > - &2 B B B » » » » » = ¥ = B B B » B
‘71-:6 " ® ¥ ¥ 2 ¥ » ¥ §F§ =« F B F B F F F ¥ 2 W ¥ E PR PR PR PR FP A AN
n:? l.l.‘.“‘0.‘.\..‘/‘.‘.‘0.‘..‘.‘/

=8 L I I O D R I L D O I 2 I R B B O N L I I I R

n=g T

i e e e TN st e i
Fig. 1 The pseudosection resulting from the roll-along method with a pair of 14-electrode cables for dipole-dipole
array using n .. =13. Note that feasible » ., is 25 for 28-electrode system and the number of omitted datum

points caused by the roll-along method is negligible. Solid circles: observable datum points; solid circles with cross:
datum points omitted by the roll-along method.
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Fig. 2 The pseudosection resulting from the roll-along method with 28-clectrode system for Wenner-Schlumberger
array. Solid circles: observable datum points for the roll-along method with a pair of 14-electrode cables; open circles:
additional observable datum points for the roll-along method with a quartet of 7-electrode cables; solid circles with
cross: datum points omitted by the roll-along method.
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Fig. 3 A 2-D subsurface resistivity model with three low resistivity rectangular bodies in homogeneous earth. The

depths of “d” in the figure are § or 36 m.

Table 1 The ratio of median depth to « for the dipole-dipole and the Wenner- Schlumberger arrays(after Edwards,
1977). ‘Dp-Dp’ and ‘W-S’ denote the dipole-dipole and the Wenner-Schlumberger arrays, respectively.

Armay type , Array type , Array type

Dp-Dp W-S Dp-Dp W-S Dp-Dp W-S
2 0.70 0.93 10 272 4.02 18 4.26 7.04
3 0.96 1.32 11 2.94 4.40 19 4.44 7.40
4 1.22 171 12 3.19 4.78 20 4.62 7.77
5 1.48 2.09 13 3.30 5.17 21 4.80 8.13
6 1.73 2.48 14 3.50 5.55 2 4.98 8.49
7 1.98 2.86 15 3.70 5.93 23 5.16 8.86
8 2.24 325 16 3.90 6.32 24 5.34 9.22
9 2.49 3.63 17 4.08 6.68 25 552 9.58
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Fig. 4 Inverted resistivity model for dipole-dipole array( z=10 m, ., =13) from all feasible datum points of Fig. 1.
Three anomalous bodies are depicted by rectangles in the figure.
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Fig. 5 Inverted resistivity model for Wenner-Schlumberger array( ¢=10 m, 5, =13) from all feasible datum points of
Fig. 2. Three anomalous bodies are depicted by rectangles in the figure.
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Fig. 6 Inverted resistivity model for Wenner-Schlumberger array( =10 m, 5, =13) from datum points denoted by * @’
of Fig. 2 obtained by roll-along method with 14 electrodes among 28 electrodes. Three anomalous bodies are depicted

by rectangles in the figure.

=130 sl BAE SIS B9 oAl &
53] QA= e (Figs. 4, 5), 28719 A A=
% AWk ©o}53k= roll-along WHHE A83loie H|
U-agsA] djg@iolx deHes JEES ¢ &
UckFig. 6). AIAASAL HEHS A A5 5
A2 o]F3h= roll-along Xl o3 FEEl= &b
27} 18] EastaZ(Fig. 1) 94 A= gz 4
E514] gt JeEs 3 Al HlwE HEol
I AR ZHjo] Fad ool HA A=) At

2 of3he roll-along WS Aol BAE
Sk o] mAAY Ao et

32 ¥ Oy B

Figs. 7, 8¢ Z7|8|Ag ol dAI7F A= 36~56 m
of YABk= mlo] tigh BER-REAE widHT o
H-guiA djddel ot ATE 27 EXjskit
[o]F Al=(Figs. 7~14)¢] A7|HAZgL #H

oo v [



o
ri0
1%
r:Lo
O
ny

4 - gk b el veRts 7 eidyel 54
& BgHOR EARY] fiste] kE 559 Ha -
At 7k om AAsIE] Figs 7, 8&
Mo S1302 3L 54 7T e ARES o
At Aafoln Figs. 4, 59k AP Aol zhett
%, Figs. 4, SellMe oVgAle] Z71wAgkte] 10~30
ohm-m == wluz At ghs UehiH Al A
o AulAASe] Bets] FEEAL, AR oldA
=do] itk TS =AIF Figs. 7, 82 oAb ol
Ao} 7 1eAg el dAleh AEs) thE w7
it The] Bafs Wolde HojEtt Figs. 4, 5
ok 7, 89 Aol 0 olgAle] Aol 7t
LT o5 ARSIt AR A= oMIAIE W

sl Gstel] Sl olgAle] Tzt Aokt
L Ae FEY 4 ot

Figs. 7, 8o Wlu-&@HA e olgat o
gl Al Ao AEARA} ol A= BajEigle
U AT ) o duke a3 gke
Y, ol o] #$ WIAMIA &S] median
depth7} W& HEHe] median deptho]

10

DISTANCE(METER)

Hjg) opAle] AR me o 2e ZolE elo] k=
Aow webEr, TEne SR W
Ui vese) BT ulag sl 43
434} el median depth7} oiHAle] A=
o JRIES 9 e FHIA Y5H BEe de
2 oA Tk AR SN AR de
o] 7% 28719 ASE AT 1 Hdiz &4 7he
b 2 =25 7HA] kR ES50] W2 S/N Hlz ¢l
o Ao E7FsSHARE HUv-adHA wjEHTte] Bl
E St 2, =257 FARE RS A9 BE
BASAE SR ARS Jalste] E5% dEs
Fig. 99 ZAI5t5 e o] 79 median depth=
55m Aot Table 1).

Figs. 8, 9& &3l A=A-454 wigHo] Hd-&
A vjgre] vlsl AA| A7kl o 7FA
A o AIE ATt =2 £ e Z=tt
= 2Z T 4 glon, odt AHE 1Y
BEASAE wjgro] Wu-sdHA wigREn 2
A F=2 qtgel & o AR ol & 4= 9l
of 2R ASAESA S o83 HARY

m

Fig. 7 Inverted resistivity model for dipole-dipole array( 2=10 m, » ., =13) from all feasible datum points of Fig. 1.
Three anomalous bodies are depicted by rectangles in the figure.
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Fig. 9 Inverted resistivity model for dipole-dipole array( =10 m, » ., =25) from all feasible datum points. Three anomalous

bodies are depicted by rectangles in the figure.
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Fig. 12 Inverted resistivity model for Wenner-Schiumberger array( z=10 m, »n

T 4 B B & ¥ ¥ & °

=13) from datum points denoted by
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‘e’ and ‘o of Fig. 2 obtained by roll-along method with 7 electrodes among 28 electrodes. Three anomalous bodies

are depicted by rectangles in the figure.
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Fig. 13 Inverted resistivity model for Wenner-Schlumberger array( 2=10 m, 5, =11) from datum points denoted by
‘e’ and ‘o of Fig. 2 obtained by roll-along method with 7 electrodes among 28 electrodes. Three anomalous bodies
are depicted by rectangles in the figure.
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Fig. 14 Inverted resistivity model for Wenner-Schiumberger array( z=13 m, 5, =11) from datum points denoted by
‘e’ and ‘o’ of Fig. 2 obtained by roll-along method with 7 electrodes among 28 electrodes. Three anomalous bodies
are depicted by rectangles in the figure.
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