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Abstract

The study of three-dimensional gravity forward of typical geological model was based on the two-
dimensional gravity forward method. The sphere is presented as the main geological model, which
derives two-dimensional and three-dimensional gravitational Bouguer anomaly, the gravitational
anomaly formula of every derivative respectively. The two-dimensional and three-dimensional
gravity anomaly curve was achieved in the MATLAB environment. Combining with the analytical
method of two-dimensional gravity forward modeling, this paper conducted a three-dimensional
gravity forward modeling analysis, as well as compared and discussed the advantages and disad-
vantages of two-dimensional gravity forward and three-dimensional gravity forward, and then got
the results that two-dimensional gravity forward can only reflect gravity information of geological
vertical slice, while three-dimensional gravity forward can reflect gravity information of the whole
geological body. Small local geological body can obtain its size and shape through analyzing high-
order derivative.
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Figure 1. Calculate the geological abnormal weight
force diagram
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Figure 2. The sphere of two-dimensional Bouguer anomaly
section
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Figure 3. 2D derivative of gravity anomaly x direction of

sphere
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Figure 4. 2D derivative of gravity anomaly z direction of
sphere
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Figure 5. 2D vertical second derivative of a sphere
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Figure 7. Three-dimensional sphere geological model. (a) The Bouguer gravity anomaly in section; (b) The Bouguer gravity
anomaly contour
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Figure 9. Sphere three-dimensional profile and contour map of y direction. (a) y direction of the gravity anomaly gradient

profile; (b) Gravity anomaly contour of y direction gradient
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Figure 10. Sphere three-dimensional profile and contour map of z direction. (a) The vertical gradient of gravity anomaly z
direction in section; (b) The z direction vertical gradient of gravity anomaly contour
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