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Array tvpe Z/a z /L. Geometric
Factor
Wenner R 0.519 0.173 6.2832
Dipole-dipole n=1 0416 0.139 18.850
n= 0.697 0.174 75.398
n= 0.962 0.192 188.50
=4 1.220 0.203 376.99
n= 1.476 0.211 659.73
n==6 1.730 0.216 1055.6
n= 1.983 0.220 1583.4
n==8 2.236 0.224 2261.9
Equatorial dipole-dipole
n=1 0451 0.319 21.452
n=2 0.809 0.362 119.03
n=23 1.180 0.373 367.31
n=4 1.556 0.377 841.75
Wenner - Schlumberger
n=1 0.519 0.173 6.2832
n=2 0.925 0.186 18.850
n=23 1.318 0.189 37.699
n=4 1.706 0.190 62.832
n=35 2.093 0.190 94.248
n==6 2.478 0.191 131.95
n=7 2.863 0.191 175.93
n==a 3.247 0.191 226.19
n=9 3.632 0.191 282.74
n=10 4.015 0.191 345.58
Pole-dipole n=1 0.519 12.5606
n=2 0.925 37.699
n=>3 1.318 75.398
n=4 1.706 125.66
n= 2.093 188.50
=6 2.478 263.89
n=7 2.863 351.86
n = 3.247 452 39
Pole-Pole 0.867 6.28319
FPole — Dipole
cC1 | S | P2
- ma > B E—aA—>8
k= Z xni{(n+1)a
Wenner - Schilumberger
C1 P1 P2 c2
eaE—nNa—>e—a—>3eéc—na—>e
k= xn{(n+1l)a

lap] 51 S o (wain gl 5518 5 5 praslis = g 5 orkaBgo - odad (sla iyl aglis (F-0) JSC
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Limit range of model resistivity walues

ou can choose ta limit the upper and lower values of
the resistivity wvalues the imversion model can take.
In some cases. this might be necessary to ensure that

the model resistivity values do not become too large
or too small.

Lo Dn nl:ll Ilmlt remsh !
i lelt range ui resistiviby values

Enter upper limit factor |2|]_|] |

Enter lower limit factor

= Use average resistivity
i Use first iteration resistivity

(0] - I Cancel |

[Loke, 2004] oo S 551 0359 Canglie ol i 3g0 (43,5 Sgasee (¥-Y) S

- Limit range of model resistivity

AO



o039 g’koglf.o Lsl.tb oold ).o.w.O.v 9 ¢G990 u»,s.v.o 6)"*" Jé.o n.«.d.b Jaaﬁ

Caaglio oS8 adade .l (@) JS& 005 o Jool> S as Res2dinV 1381 6 5 (6 .5 )54 5l oy
A (D) JSs ail oo 2l p Glaosls 5l alol> ol (g Sojlail gyl (S Sl ohg
ple sosls (g5, » Eiloy Az a5 Cnl eads aule gyall SO Sl oy Cwglie alade
g S 5l alols Joo (KA oy Cunslie o6 claia (@) S5 5 2liise (oo

25 (o0 Pl ki )5 pg ghafio 4y 4295 b ablion (3l mgSne
o2l RES2AINV 331 o5 alowssy (5250 325 Cuaglie 15 alaie sy 1o g5 15 5 oo 353
a5 osSas g peims Sagal)] carlalga il ()T 9o lsie cod 3 ey cnl 4 o]
S5l S 2SIl 05yg Conglie e g el o |y Wlodds ail,] S'g) bag (V-F) S5 sllas
G 4 S ol50) wadge S 590 iy 09581 g (s 99 55Tl Lo aball 5 4 1) o
(Joily Loy 2SI (ol jlade 45T 358 0 A (V-V) S0 4 azg b (g (V-F
) i o 4y 005wy 2 S 0325 ol gl an ) il o by R0 Py & S
o0l A S Sl o Caglie alaie 4l | (g in Colus Glilo g3 5 g, 5 lawgd o

Bl ge Sl Ay )b 4

A7



3 Ceoglio 6l.b odld el g ((GORIQO uo,SJm ‘S}Lm Jo.\.o ,,.uua J.as

Pole-dipole array sensitivity sections

Sensitivity
Values
(x 0.01)

2048
1024
512

-0.50 0.00 0.50 1.00 1.50 2.00

[Loke, 2004] n=6 (d.n=4(c.n=2(b.n=1(a slp kb g0 - odad i)l Comlus ablio (Y-V) IS
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ez do pdi+pro+ plp2
SL a4 18 916 B52 388 124 140 404 66.3 ‘3?:2 I?D 1?6 172 1|99 2?5 2?2 21."8 304 m.

204
I8 (a)
532]
635
859
1024

Measured Apparent Resistivity Pseudosection
Ps.Z

-144 118 M6 652 388 124 140 404 BBB 932 120 146 172 199 225 252 278 304 m.
e T S T e SR S T T T T T T
204 b
3687 ( )

532
695
8591
102
Calculated Apparent Resistivity Pseudosection
Depth  Iteration 3 Abs. error = 1528 % 01 G 020
0159-144 -8 96 -B52 388 -124 140 40.4 E6.6 932 120 146 172 192 225 252 278 304 m.
133
88 (c) SE NW
435
490
720
a7.7
107
Inverse Model Resistivity Section
I N N (R ) [ [ N ] (O N O B
0.0477 0.286 172 10.3 61.7 370 221 13321
Resistivity in ohm.m Unit electrode spacing 0.825 m.
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Measured Apparent Resistiity Pseudosection
250 224 -197 171 -144 -118 916 652 -388 -124 140 404 668 932 120 199 225 252 278 304 331 357 334 410 4% m
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Calculated Apparent Resistoity Pseudosection

Depth _lteration 3 Abs. error= 156.4 % o= o1 Q 020 nw
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Inverse Model Resistrty Section
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Abstract
The aim of this study provide a suitable method to explore the groundwater located
in the joints, the gaps, and hard rock cavities.

Nowadays, geophysical methods, particularly geoelectrical methods, is one of the
most important methods in hydrogeological exploration, which one of its subsidiaries, is
the electrical resistivity method. This method has been used extensively in the study of
the Lateral inhomogeneities and vertical electrical properties of the earth and
groundwater exploration.

According to mathematical models calculated by Telford and Keller, Pole- Dipole
array can offer better replies in the Lateral inhomogeneity and vertical Dyke, Compare
with other array. So, in this study the electrical resistivity method with two symmetry
Pole- Dipole array is used to explore groundwater in Cretaceous limestone located in
northern Shahrood. Resistivity measurements have been done with two arrays along a
line profile which perpendicular to that along the two parallel faults. Parallel to the one
of the fault plane, two water wells have been drilled that are called water wells Twin
here. Acquired data from these measurments are processed with two-dimensional
inverse method of modeling with RES2DINV software. Reason for choice the Location
measurements near the wells above mentioned is the possibility to compare results
obtained using the modeling method, with the subterraneous Geological situation region
(depth of water level in the Cretaceous limestone), is possible.

Finally comparison shows that the Sections obtained from the modeling, shows
two faults in the alluvium below that the wells mentioned have been drilled in the
crushed limestone near the southern fault plane.

Keywords: Cretaceous limestone, two Symmetrical Pole- Dipole array, two-

dimensional inverse modeling, water exploration.
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