" So2¥) oeilis
oM

J.o.m;l-u 05; Y 4L gono
- ‘ Olnl Ssdsss il paS et

b oV
e Geophysica conte™™

an et
Seophysical 50°

dguzo Juolds gzl jo il )8 059 (o W (ygumnl 33 D g ey (5 5Ldow

Y‘S;LS Lé) “6)4:‘:’& QL&:.\
ashkan.alineidari@Uut.ac.ir . /g o[l G u85) damwgo kil (ooliis (5 goeiils
rghanati@ut.ac.ir /,es olKiils «C 1895 dunvgo ¢ pmoj o 09,5 ¢ bole]
oduS>

S 0l31 a0 o ap (BLaiST g (S 589550 000 Slalllas ;0 GuilS )3 0395 (S (gl My (glos zSo3lil 51 oalazl
Sgr dlg> s ;o e 3l (6 i Sledlbl o w3 el SOl oslainl pls ol 5 S e B3 sl Lo o
St gy 00z G le sondi )0 Conbad pas A o g Clld Wl ey g h (gt Lol
~Cole Joo gin (uilS 8 b (S S0 sl Sy Slpds carogi sl gl Joao o 325k 51l ol .2l valgs tals
L85 Ol o0 s opeine (ouilS el (555,150 5 (SIP) il (lall (ygmslia D s 5l ool Lol 52> L5 Cole
Matlab Lo ) 5Li 5,50 6 Fsmals asliyy (s b jslaie pos 08 chogi | Joo sl el 5l elS jo cas g il
3 il il 4 6,0l (uilaal sl g ptin dltas Jo o) (oS8 Gl (3ladie jolaie 4 (028 Joe SO Sl
gy (b Joo sl 51 argly 9 oTgiueglin slaghaie 4k 5 o plonil sgume LSS (g30e By, w9z )lr 4o (WIS B

09 50 Skald (il 059> 50 S (gl D 9)ly Al U 30 o0 (5 G 0l @l eliessy

R b J5S-JsS Joe e ol (ilael i Joe sl il g piey llane s il (W1 (el D 1guadS” (slaolg

Frequency-domain induced polarization forward modeling using the finite
difference method
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Abstract

The use of frequency-domain induced polarization measurements in hydro-geophysical and exploratory
studies has been expanding in recent years due to the greater degree of freedom. Accordingly, much
study is needed on this matter. While using a specific frequency spectrum, much more information and
interpretive parameters are available about the study area, therefore, the interpretation uncertainty will
diminish. This could be achieved by using a comprehensive and general model which is appropriate for
electrical features variation by frequency, specifically the Cole-Cole model. By using the SIP method
and applying a defined broad of frequencies, it is possible to describe the properties, spectral behavior,
and intensity of each single model parameter. To do so, by writing required MATLAB codes and
choosing a synthetic model for modeling the ambiance frequency response, the forward problem was
solved to acquire apparent impedance in a certain broad of frequencies and then, related apparent
resistivity and phase angle pseudo-sections for the synthetic model were obtained. The results of this
study are a significant step for inverting frequency IP data.

Keywords: Induced polarization, forward problem, model parameters, apparent impedance, Cole-Cole
model, frequency spectrum
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