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Abstract: Under an elastic Earth model, clear analytical solutions exist for surface gravity changes in-
duced by a single strike-slip fault. However, the quantitative relationship between multiple fault
zones and their geometric parameters with the resulting surface gravity change patterns remains un-
clear. Based on dislocation theory in an elastic half-space, this paper systematically investigates the
quantitative connection between the geometric parameters of parallel strike-slip dislocation sources
and the characteristics of the surface gravity change patterns through numerical simulations. Using
the control variable method, we separately analyze the influence of fault length (L), width (W), slip
amount (K ), number of faults (N), dip angle (§), and top depth (dep) on the four-quadrant distri-
bution pattern and amplitude of the gravity anomaly. The results show that: 1) Fault length L is line-
arly positively correlated with the distance between gravity extremal points along the fault strike (X-
direction). 2) Increasing fault width W elevates the gravity anomaly amplitude, but the growth trend
diminishes, without altering the four-quadrant structure. 3) The strike-slip width K is linearly posi-
tively correlated with the distance between gravity extremal points along the Y-direction, but nega-
tively correlated with the gravity anomaly amplitude. 4) An increase in the number of strike-slip
faults N leads to a linear increase in the gravity change amplitude. 5) Variations in the dip angle & af-
fect the symmetry of the gravity change pattern. 6) An increase in the top depth dep causes a signifi-
cant increase in the distance between extremal points in the Y-direction. 7) The fault center position
(s, s,) coincides with the four-quadrant symmetric center of the gravity change pattern, and the line
connecting a pair of extremal points in the X-direction aligns with the fault strike angle a. In summa-
ry, the main geometric parameters of multiple dislocation sources can be determined based on ob-
served gravity change patterns.

Key words: strike-slip fault; parallel composite faults; geometry parameters of the earthquake

source; gravity variations; elastic semi-infinite space dislocation model



