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Automatic Summary

Tilt-Depth One of the most important problems in the interpretation of gravity or magnetic data is
Contact to obtain information about the sources position (geometry and depth). Potential field
Horizontal Cylinder automatic interpretation techniques can significantly decrease the interpretation
Buried Sphere workload of a geophysicist and are widely used. Automatic interpretation methods can
Power Spectrum Analysis be classified into two major groups: modeling and analytical. Euler Deconvolution,
Shavaz Iron Ore Werenr Deconvolution and recently, Tilt-Depth method are the commonly used

(practical goals) analytical methods. The basic idea in Tilt-Depth method is
simultaneous application of tilt angle for edge and depth estimation of magnetic contact model. In this method, the vertical and
horizontal gradients of magnetic contact substituted in tilt equation lead to an equation for depth estimation. This paper
generalizes the tilt-depth method to gravity data using the horizontal cylinder and the buried sphere models.

Introduction

Salem et al, (2007) introduced the tilt-depth method for the magnetic anomaly over a contact. Previously Miller and Singh had
developed the tilt angle as a method of enhancing images of the vertical derivative of potential field data. The tilt-depth method
only depends on mapping specific contours of the magnetic tilt angles. The zero contours delineate the spatial location of the
magnetic source edges whilst the depth to the source is the distance between the zero and either the —45° or the +45° contour or
their average. The tilt-depth method adds to the arsenal of geophysical methods currently in use to estimate magnetic source
depths, many of which use second- and/or third-order derivatives. These include methods based on Euler’s equation and the
local wavenumber, both of which calculate the source depths for a range of source-body geometries, and, more recently, for the
simultaneous estimation of both source depth and source type.

Methodology and Approaches

In this paper, the tilt-depth method will be both generalized (by applying it to gravity models) and extended (by using all values
of the ratio of the field gradients, not just a single value). The gravity models used are 2D horizontal cylinder and buried
sphere. In this regard we developed a MATLAB code for applying the proposed method to synthetic and real data. In this code
the selection of the ratio of the vertical to horizontal derivatives are done on the basis of the signal to noise ratio of the dataset.
Also for the consistency of result the vertical derivative is calculated using Hilbert transform. The final equation was solved by
Newton method.

Results and Conclusions

The efficiency of the proposed method tested using various synthetic gravity models. The sensitivity of methods to noise and
interface was tested using synthetic data. On the basis of observations the method is sensitive to noise, but if the data continued
upward before applying the algorithm or using of the stable derivative operator the inconsistency of the result decreases
seriously. For overcome in body overlapping phenomena we suggest anomaly windowing or insulating by means of Bott
(1966) algorithm. This method applied on 2 gravity profiles from Shavaz Iron ore in Yazd province. Then the results compared
with power spectrum depth analysis. Accordance to this comparison the proposed method could produce the same result as
power spectrum. In this case w upward gravity data to 2m in order to decrease noise content.
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