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The application and characteristic of vertical first-order derivative
of the total magnitude magnetic anomaly

LIU Sheng-bo, CHEN Chao®, HU Zheng-wang
(Institute of Geophysics & Geomatics, China University of Geosciences, Wuhan 430074, China)

Abstract Comparing with the conventional magnetic transforms of reduction to the pole(RTP), the pseudogravity
field, and the analytic signal (AS) also have these properties, magnitude magnetic transforms (MMTs) produce
anomalies that are closer to the magnetic source’s true horizontal position and are simpler to interpret than traditional
method of data procession, Based on MMTs, magnetic transform of vertical first-order derivative of the total
magnitude magnetic anomaly (VFDMA) is introduced in this paper. For a 2D anomaly of a homogeneous causative
body, the proposed VFDMA does not depend on the Magnetization orientation. So, the proposed VFDMA can
completely avoid influence of strong remanent Magnetization, and it can use to at low magnetic latitude.
Nevertheless, in the 3D case, such independence does not exist but slightly sensitive to the magnetization orientation
and the principal extremum occur above the sources. But comparing to the total magnitude anomaly, with smaller
epicenter deviation and relative peak error when utilizing the proposed VFDMA. And also, VFDMA has smaller
amount of calculation and more facilitating than other MMTs. Therefore, in the magnetic interpretation, the proposed
VFDMA can better determine the level of anomaly body position and size distribution. In this paper, a calculation of
the VFDMA and the total magnitude magnetic anomaly of a field example from a area, southern China demonstrate
the effectiveness of the program,
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Fig.1 Integral deviation S of VFDMA as a function

of the inclination of a spherical source magnetization
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Fig. 2 Dashed line express epicenter deviation of the total
magnitude anomaly as a function of the inclination of a
spherical source magnetization; solid line express epicenter
deviation of VFDMA as a function of the inclination of a

spherical source magnetization
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(a) the two bodies have identical magnetization inclination (I=50°);

(b) the left-hand body has magnetization in the opposite direction to the right-hand body (I= £50°)
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