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“Application of resistivity data Inversion and Forward modeling in survey of
hidden fault (case study: Khazar fault)”, The Second International Applied
Geological Congress, Mashhad, Iran, May 2015.
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Mat = zeros( 45, 78 );
Matindex = zeros( 45, 78 );
load mazan.mat

Mazan = mazan11000point;

fori=1:11436
x =Mazan(i,1);
y =Mazan(i, 2);
z=Mazan(i, 3);
p=1
q=1
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while 1
If(x>=525+(p-1)%0.02)&&(x<=525+(p)x*x0.02)
z1=p;
break
end
p=p+1;
end
while 1
if(y>=36-002+(q-1)x0.02)&&(y<=36-0.02+(q)x0.02)
72 =¢;
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break
end

q=q+1,
end

Mat(z2,z1)=Mat(z2,2z1) +z
MatIndex( z2 , z1) = Matindex( z2 , z1) + 1,
end
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MazanFinal = Mat ./ ( MatIndex + eps );
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[ Row, Col,a]=find(Data==0);
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DataN = zeros(43+2,76 +2);
DataN(2:44,2:77) = Data;
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Win = zeros( 3, 3);
fori=1:413
forj=1:413
a=Row(j)+1;
b=Col(i)+1;
Win=DataN(a-1:a+1,b-1:b+1);
% aa =find(Win>0);
% cc = zeros(1,length(aa));
cc=0;
=1
fork=1:9
if Win(k) ~=0
ce(ij) = Win(k);
=ity
end
end
Data(a-1,b-1)=mean(cc);
end
end
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Running Average:
>> for j=1:78
for i=1:43
c=data(2xi-1:2xi,2xj-1:2xj);
d=find(c);
y(i,j)=sum(sum(c(d)))/length(d);

end
end
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! A two-dimensional Fourier transform over time and space is called an F-K (or K-F) transform where F
is the frequency (Fourier transform over time) and K refers to wave-number (Fourier transform over

space).
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0.348875 0345375 0.340031 0.338125 0.332031 0.335125 0.328156 0.310313 0.290438 0.259938 0.221156 0.189063 0.161375 0.138531 0.120656 0.119313 0.141031 0.187438 0.22025
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0.169719 0.165031 0.157063 0.146156 0.132781 0.139156 0.145656 0.164781 0.169188 0.152625 0.127813 0.105344 0.091969 0.078063 0.062063 0.057281 0.058813 0.062656 0.060094
0.1125 0.108188 0.097875 0.088156 0.074406 0.077406 0.084125 0.106781 0.117344 0.110625 0.09575 0.079344 0.069281 0.061625  0.0535 0.051625 0.049719 0.045156 0.035344
0.067719 0.063563 0.053906 0.045313 0.034563 0.033938 0.038156 0.058063 0.071281 0.074188 0.069406 0.061625 0.054125 0.049969 0.046813 0.047781 0.044031 0.036188 0.024219
0.039188 0.035006  0.028 0.021625 0.01475 0.011281 0.012344 0.025594 0.03875 0.047031 0.050875 0.052344 0.047813 0.045125 0.043375 0.045656 0.040906 0.032313 0.022656
0.024625 0.022719  0.017 0.013625  0.0105 0.005563 0.004406 0.009438 0.019313 0.029438 0.039625 0.048875 0.048219 0.046875 0.044594 0.046531 0.040688 0.032563 0.027094
0.021375 0.020313  0.017 0.016531 0.016875 0.012031 0.009063 0.007656 0.012563 0.021719 0.035063 0.048656 0.052438 0.053406 0.050844 0.051063 0.044344 0.036469 0.034531
0.024531 0.024313 0.023313 0.024688  0.0275  0.024 0.020125 0.015031 0.015531 0.021906 0.035094 0.04975 0.056938 0.060563  0.0595 0.058563 0.051313  0.043 0.042125
0.02925 0.029344  0.0305 0.032281 0.036844 0.035188 0.031563 0.025156 0.023375 0.026875 0.037219 0.049906 0.058781 0.064531 0.066344 0.065625 0.058438 0.049656 0.04775
0.031125 0.031438 0.033844 0.035656 0.040875 0.041438 0.038531 0.032844 0.030406 0.031938 0.038813 0.04725 0.056438 0.062813 0.067531 0.067875 0.061719 0.053156 0.048656
0.028063 0.028563 0.031781 0.032906 0.037656 0.040469 0.03875 0.035094  0.033 0.033844 0.037438 0.040969 0.048719 0.054469  0.0615 0.062438 0.057906 0.050125 0.043625
0.019625 0.020094 0.02375 0.023781 0.027656 0.031625  0.0315 0.030313 0.029125 0.030031 0.031531 0.030406 0.03625 0.040719 0.048563 0.04925 0.046219  0.0395 0.032188
0.007156  0.00775 0.010781 0.010344 0.012781 0.017156 0.018094 0.019469 0.019344 0.020969 0.021375 0.017094  0.021 0.024125 0.032094 0.032375 0.029969 0.024688 0.017375
-0.00963 -0.00928 -0.00634 -0.00713 -0.00631 -0.00191 -0.00075 0.002563 0.003031 0.005844 0.006594 0.000688  0.003 0.005063 0.012313 0.012438 0.010469 0.006156 -9.38E-05
-0.02744 -0.02706 -0.02391 -0.02509 -0.02494 -0.02141 -0.02078 -0.01675 -0.01616 -0.01172 -0.00994 -0.01572 -0.01419 -0.01359 -0.0065 -0.00697 -0.00869 -0.01238 -0.01769
.0445 -0.04341 -0.03975 -0.04088 -0.04088 -0.03884 -0.03922 -0.03659 -0.03541 -0.03063 -0.02697 -0.03103 -0.03034 -0.03059 -0.02447 -0.02456 -0.02678 -0.02981 -0.03388
-0.05753 -0.05622 -0.05184 -0.05203 -0.05222 -0.05178 -0.0535 -0.05225 -0.05216 -0.04709 -0.04159 -0.04391 -0.04309 -0.04416 -0.03913 -0.03878 -0.04147 -0.04459 -0.04756
-0.06622 -0.06422 -0.05913 -0.05859 -0.05844 -0.05959 -0.06284 -0.06325 -0.06438 -0.05944 -0.05275 -0.05266 -0.05194 -0.05316 -0.04941 -0.04881 -0.05169 -0.05563 -0.05756 -0.05631
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Mean Direction: 162"
95% Confidence: 262"
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Abstract

Almost 70 percent of the Mazandaran province and many areas of urban and rural
populations due to intense tectonic activities of Alborz region, is located on the faults or
on the sidelines of the faults. The performance and structure of many faults in eastern
part of central Alborz have been determined from numerous studies of structural
geologists over the years in the region. Some of the results have been obtained based on
the surface studies. These surface studies need to be combined with the results obtained
from subsurface studies. One ofn the cheap and powerful tools for mapping geological
hidden (subsurface) structures on a large scale and to estimate the thickness, depth and
spread of sedimentary basins, is the airborne aeromagnetic (aeromagnetic) method.
Various geological units in an area often exhibit different magnetic properties. Due to
this distinction in magnetic properties of the geological units, a correlation between the
type of a geological unit and its magnetic response can be established. To determine the
lateral and vertical extents of geological units from the magnetic data in a survey area, a
number of filters for processing magnetic data can be used .Magnetic responses of deep
anomalies are generally obtained by applying upward continuation filter on the
magnetic data. If the upward continuation filter in contact between two layers having
different magnetic properties is applied, the magnetic profiles with increasing height are
displaced laterally. This displacement is carried out in the direction of the dip between
the two layers. Combining the upward continuation filter results in the form of a three-
component combination image, we can obtain the dips of geological layers from the

magnetic data or map.

In this study, the aeromagnetic data of eastern part of Mazandaran province have,
first, been processed, and consequently, different geological formations have been
distinguished. Then, the upward continuation filter has been applied, and as a result,
different formations at different altitude levels have been determined. In addition, the
dip angle and dip direction of faults (Including Khazar fault, north Alborz fault,
Astaneh fault, Badeleh fault, Laleh-band fault, etc) in eastern part of Mazandaran
province have been determined by calculating the boundary line of faults in different
subsurface elevation level from the aeromagnetic data. In the next stage, these results
have been combined with the results of the regional tectonic studies, and an analyis and
assessment have been made on the combined results. Thes combined results well match

the results of geological maps and studies.



Basic approach for investigation of Khazar fault, due to covered areas by quaternary
deposits and absence of the fault outcrop in some of areas in the region, is to use the
subsurface exploration methods, and especially, high resolution geophysical methods.
In this study, we have managed to detect the fault boundaries under the earth surface
using the electrical resistivity and GPR methods, and then, forward and inverse
modeling of the resistivity and GPR data. For this purpose, we initially design the
resistivity and GPR survey lines perpendicular to the imaginary fault strike, and then,
the obtained resistivity data have been modeled and inverted using the nonlinear least
squares optimization method with the help of the RES2DINV software The obtained
GPR data have been also modeled using the ReflexW software. Furthermore, the
Khazar fault Synthetic resistivity model has been built in the Res2dmod software using
the forward modeling method. The synthetic GPR model of the fault has also been built
using the ReflexW software. Finally the geological model and especially the Khazar
fault borders in Khalil Shahr region have been determined by comparing the forward
and inverse modeling results, and also, by interpretation of the cross-sections obtained

from the inversion process.

Keywords: Aeromagnetic method, Resistivity method, GPR, Forward and inverse
modeling, Hidden faults, Geometric parameters, Khalil Shahr.
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