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A New Method to Calculate the Vertical Derivatives of Total Field Magnetic Anoma-
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Abstract: The vertical derivative of the total field magnetic anomaly (TMA) plays an important role in the interpre-
tation process of magnetic objects. Owing to the filter characteristics of vertical derivative operator in frequency
domain., the conversion of vertical derivative is inherently unstable and any high-frequency noise presented in the
surveying data gets strongly magnified in the transformed map in such a way to mask any useful signal. Based on
the harmonic properties of the vertical integral and derivatives of TMA. an algorithm is presented to perform
calculation of vertical derivatives using both frequency and space domain transformations. The effectiveness of the
suggested techniques has been illustrated by synthetic sphere magnetic model whose TMA’ s first and second
vertical derivative expressions are deduced when the geomagnetic direction is different from magnetization
direction. The conclusion indicates that the presented vertical derivatives calculation method provides better
results and allows a lower degrading of the signal-to-noise ratio than the standard Fourier method.
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Tab.3 Mean square error of three methods with different noise level
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/(n'T/m?) 0.002 8 0. 04 0.07 0.11 0.18 0. 35
/(n'T/m) 0.008 2 0.05 0.11 0.16 0.27 0.52
/(nT/m?) 0.0017 0.03 0.05 0.08 0.13 0. 25
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