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ABSTRACT

When processing gravity data, the fi lters are used in space and frequency environments. The fi lters 
allow more selectable parameter estimations than raw data about the structure being examined. 
Filtering in a broad sense means monitoring the data under the constraints we want. While the fi lters 
allow some information to become more noticeable, they allow some information to be lost or 
become less noticeable from data. In this case, the losses in the data make the interpretation diffi cult 
and can cause errors. Derivative and phase fi lters provide quantitative information about the variation 
of data in different directions. The display of the change results in a positive or negative manner 
proportional to derivative sensitivity and phase sharpness, and this may be observed in this data. In 
the structural boundary analysis, since the sudden changes in the derivative cause oscillations, the 
boundaries become questionable. Limiting the data neighborhoods with a window by controlling 
the deviation without using derivative and the fi lters that allow boundary analysis non-derivative by 
fl oating this limitation are used to illuminate the boundary relationships.

1. Introduction

In this paper, the boundary relations in regional 
scale and plate dimensions will be visualized on 
gravity data with a fi lter in which the changes in 
boundaries of the structure in gravity data are put 
forward using non-derivative. The computer program, 
written by the author, has been modifi ed from D’errico 
2016. The fi lter used was introduced in the article in 
which the Naşa intrusion was clarifi ed (Toker et al., 
2018). The fl oating standard deviation fi lter of which 
its sensitivity can be adjusted has been applied here for 
the fi rst time on a regional scale with long wavelength 
structures. The data set is a network data generated by 
the satellite data from a sampling point at each 7 km 
(http://bgi.omp.obs-mip.fr/links).

2. Purpose

The aim of the study is to form a fi lter that does 
not contain derivative elements and that long-wave 
structures can be interpreted more easily. The network 
data obtained from the Bouguer gravity data was 
fi ltered to ease the interpretation and provide the 
structural boundary continuity by reconstructing the 
network with the values obtained from the program 
after the selection of index for the fl oating standard 
deviation window (by taking k=1, in 3x3 size 
window). It is intended to display the effects of the 
fi lter on a large-scale data.

3. Findings

The main tectonic elements are marked as locations 
in the double-layer fi gure. The fl oating standard 
deviation fi lter shows similarity when compared with 
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the horizontal gradient (Cordell and Grauch 1985). 
However, they were obtained without calculating the 
derivative elements. The horizontal gradient values 
vary between 0-300 mgal/km, while the fl oating 
standard deviation varies from 0-80 mgal. It is possible 
to say that the standard deviation fi lter shows less 
oscillation. In addition to this, it is observed that the 
stable frequencies with less oscillation are observed 
in the display of long wavelength structures (Toker 
et al., 2014). It is possible to produce more clear and 
interpretable results from the image obtained using the 
derivative. Figures 1 and 2 show the Bouguer gravity 
data and the horizontal gradient, respectively. In fi gure 
3, the fl oating standard deviation is observed. There, 
it can be observed that the oscillation is less. In fi gure 
4, the main tectonic elements appear to match with the 
fi ltered gravity data.

The fi ndings obtained will be examined 
geologically and geophysically in the continuous 
studies.

Formulas:

Horizontal gradient amplitude (Cordell and 
Grauch 1985):  

Figure 1- Bouguer gravity data.

Figure 2- Horizontal gradient.

(1)

(2)
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In formulas (1) and (2); (∂g/∂x) is the derivative in 
x direction and (∂g/∂y) is the derivative in y direction. 
H is the gravity function. 

Standard deviation: σ= ( (∑(X2)- X2 n*)/(n-1) )1/2
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Figure 3- Floating standard deviation.

Figure 4- Main tectonic elements. 
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