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clear all;clc;
% "thinrod" computes the vertical gravity attraction of a

thin rod

oe

Input parameters:

o\

L = length of thin rod (m)

o

rho = density contrast (kg/m"3)

% s = cross section of thin rod (m"2)

o\°

alpha = inclination frome horizon (degree)

oe

Output parameters:

o\

Vertical gravity attraction, g, in mGal.

G=6.67*10"-11; $ (N.m"2/kg"2)

L=800;

rho = 5000;

s=1;

alphal=90;

alpha2=60;

alpha3=45;

x=0:5:600;

z=100; % z is top of thin rod depth (m)

alpha=[alphal alpha2 alpha3];

nx = length (x);

g=zeros (3,nx);

for i=1:3

for j=l:nx
if j==(nx-1)/2+1 x(j)=x(j+1); end
terml=(G*rho*s) ./ (x(j) .*sin(alpha (i) .*pi/180));

term2=(x (j)+z*cot (alpha (i) *pi/180)) ./ ((z"2* (csc(alpha (i) *pi/180))"2+2*
z.*x () *cot (alpha (1) *pi/180)+x () .”2)."0.5);

term3=(x (j)+z*cot (alpha (i) *pi/180)+L*cos (alpha(i)*pi/180)) ./ (((L+z*csc
(alpha (i) *pi/180)) "2+x(J) ."2+2.*x(J) .* (L*cos (alpha (i) *pi/180)+z*cot (al
pha (i) *pi/180))).70.5);
g(i,j)=terml.* (term2-term3) ;
end
end

g = g*10°-5; % transforming g into mGal

YV Y
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plot(x,g(1l,:),'r",x,9(2,:),'9g",%x,9(3,:),'b");
Mg=max (max (g) ) ,;mg=min (min(g)) ;
axis([-100 100 O 1.3*Mgl);
xlabel ('distance (meter)', 'fontsize',10,'fontweight', 'b');
ylabel ('gravity (mGal)', 'fontsize', 10, 'fontweight', 'b');
for i=1:3
gg=9g(i,:) ;Mg=max(gq) ;
for j=1l:nx

if gg(j)==Mg

xx=x(J);

end
end
if i==1 text (xx,Mg, '\alpha=30");end
if 1i==2 text (xx,Mg, "\alpha=60");end
if 1==3 text (xx,Mg, "\alpha=90");end
end
gl=g';
x1l=x";
save ('output', 'gl")
9 ok k ok ok ok ok ok ok kK ok Kk ok Kk ok ok ok ok ok ok ok ok ok Sk ok ok ok ok ok ok kK ok kK ok Kk ok ok ok ok ok ok ok ok ok K ok ok K ok ok ok kK ok kK ok K ok ok Kk ok K

THDR s

function thdr=THDR (grid,xint,yint)

o)

% Function THDR computes the magnitude of the horizontal gradient of a

two-dimensional function. Function is specified on a rectangular grid.

oe

Inputs:

oe

grid is a matrix with nr rows and nc columns.

% xint,yint are the distance between gridded data in direction of x
and y in units of km, respectively.

% Output:

Q

% Magnitude of the horizontal gradient thdr, in mGal/km.

if yint==
[zx]=gradient (grid, xint);

thdr=abs (zx) ;
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elseif xint==
[zy]=gradient (grid, yint);
thdr=abs (zy) ;

else
[zx,zyl=gradient (grid, xint,yint) ;
thdr=sqrt (zx."2+zy."2);

end

%*********************************************************************

* Kk k kK

o J LS

function ASA=ASA2D (p,xint)

o)

% Function ASA2D computes the amplitude of the analytic signal of a
function measured along x axis.

% Inputs:

% p 1is a matrix with one rows and nc columns.

% xint is the distance between measured data in direction of x in
units of km.

% Output:

% Magnitude of the analytic signal, ASA.

p=1:10;

xint=2

nc=length (p) ;

[zx]=gradient (p,xint) ;

Fzx=fft(zx);

Fzx=fftshift (Fzx) ;

F=zeros(1l,nc);

F(l:floor (nc/2))=0*Fzx(l:floor (nc/2));

F(ceil (nc/2))=Fzx(ceil(nc/2));

F(ceil (nc/2)+1l:nc)=2*Fzx (ceil (nc/2)+1l:nc);

Fzx=fftshift (F);

fzx=ifft (Fzx):;

ASA=abs (fzx) ;

%*********************************************************************

* Kk Kk k)
R * *
LS e
-

function [thdr,asa,thetal=Theta(p,xint,yint)

VYo
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% Function TA computes the amplitude of tilt angle and total
horizontal derivative of tilt angle.

% Inputs:

% p is a matrix with nr rows and nc columns.

% xint & yint are the distance between gridded data in direction of x
and y in units of km, respectively.

% Outputs:

% Amplitude of tilt angle and total horizontal derivative of tilt
angle, ta & thdrta.

if yint==
dzl=vertical2Dn (p,xint, 1)
dxl=gradient (p,xint) ;
thdr=abs (dx1) ;
asa=sqgrt (dx1.”72+dz1."2);
theta=thdr. /asa;

else
[dx1,dyl]l=gradient (p,xint, yint) ;
thdr=sqrt (dxl.”2+dyl."2);
dzl=verticaln (p,xint,yint,1);
asa=sqrt (dx1.72+dyl.”2+dz1."2);
theta=thdr./asa;

end
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Abstract

Using geophysical methods and measurement of physical properties of subsurface rocks are
suitable solution for exploration of underground reserves (oil, gas, water, minerals ...).
Gravity and magnetic survey (potential field methods) are applied geophysical methods for
primary exploration, because of simplicity and low cost. There are several methods for
automatic interpretation of potential field data.

In this study, has been gravity Method for detecting kalate khij Fault in north east of
Shahrood. After the gravity data survey from kalate khij area was performed required
corrections, such as drift correction, latitude correction, free air correction, and topography
correction and then determined the relative gravity anomaly.

After a few corrections made on the observed data, the bouger anomaly map of the area were
prepared. As the measured gravity data are due to the regional and local subsurface
structures, it is essential that some methods be used to reduce the effects of the regional
anomaly caused in large part by the variations of basement. To achieve this goal, some
methods are available which upward continuation, first vertical derivative and trend surface
filtering techniques are used in this research.

In this study, local phase filters used to detection gravity anomaly boundaries and results will
compare with other filters such as analytic signal, total horizontal derivative. First, filters
apply to synthetic models. Using these filters for gravity data of synthetic models shows that
total horizontal derivative filter and theta map has the best results. Finally these filters apply
to gravity data of kalate khij fault as a case study. Here, similar to synthetic data total
horizontal derivative filter and theta map has better results than other filters and highlights
kalate khij fault. Once the boundaries are delineated using this two filters, the Euler
deconvolution is applied to the data to estimate the depths of such boundaries. Finally for
estimating the dip of fault planes a two dimensional inverse modeling has been done on the

gravity data by using software Modelvison Pro.
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