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Depth and body type estimation of the magnetic anomalies using analytic
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Summary

A variety of semiautomatic methods, based on the use of derivatives of the magnetic
anomalies, have been developed for the determination of both of the causative source
parameters such as locations of boundaries and depths. One of these techniques is the
method of the analytic signal for magnetic anomalies, which was initially used in its
complex function form and makes use of the properties of the Hilbert transform. Initially,
it was successfully applied on profile data to locate dike like bodies. The method was
further developed by Roest et al. (1992) for the interpretation of aeromagnetic maps.
Moreover, Bastani and Pedersen (2001) employed the method to estimate many
parameters of dike like bodies, including depth, strike, dip, width, and magnetization.
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Also, Salem et al. (2002) demonstrated the feasibility of the method to locate compact
magnetic objects often encountered in environmental applications. The success of the
analytic signa method results from the fact that source locations of magnetic anomalies
are obtained using only a few assumptions .For example, horizontal positions are
estimated by the maxima of the amplitude of the analytic signal (AAS). In addition, depths
can be obtained from the shape of the AAS or based on the ratio of the AAS to its higher
derivatives. However, a correct estimate of the depth is obtained only when the source
corresponds to the chosen model. Severa attempts have been made to enable the analytic
signa method to estimate both the depth and model type of magnetic sources.
Furthermore, a number of automated methods only for source location from 2D (profile)
magnetic data have been developed, based on either the local wavenumber. The main
advantage of using derived quantities such as the local wavenumber (LW) and amplitude
of the analytic signal (AS) is that they are generally independent of source magnetization
and dip effects, therefore allowing positional parameters such as depth and horizontal
location to be determined more directly than from the magnetic field.

Special function such as Euler deconvolution and analytic signal play an important
role in potentia field data interpretation particularly in the case of magnetic data. In this
paper, a new method is proposed based on the combination of these two functions that
can lead to automatic interpretation of 2D and 3D magnetic data. In this method both the
depth and type of subsurface body will be estimated simultaneously. The final equation is
produced with substitution of the Euler deconvolution derivatives in the analytic signal
equation. The proposed method has been applied on synthetic and real magnetic data
successfully. Also this method is applied on high-resolution aeromagnetic data from
Yigarn plateau in Western Australia in which it enhaned the dykes. This method is
applied on a ground magnetic profile in Central Iranian Iron ore in Bafgh and the results
was tested using inverse modeling.

Keywords: Euler, Analytic signal, Potential field, Yigarn plateau, Central Iran Iron ore,
Inverse modeling
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