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[ Abstract |

stratigraphic interfaces, eliminating the staircase scattering effect caused by such interfaces, and enhancing the accuracy of forward

The generalized finite difference method for seismic wavefields numerical simulation is capable of adapting to undulating

modeling. However, when the second-order generalized finite difference method is used to solve the wave equation, low temporal accu-
racy can lead to temporal dispersion at larger time intervals, affecting the precision of forward simulation. A fourth-order generalized fi-
nite-difference forward modeling algorithm for the scalar wave equation was studied, along with its stability conditions and dispersion
characteristics. By transferring the fourth-order time derivative to the spatial derivative term, fourth-order accuracy in time was
achieved, effectively suppressing temporal dispersion. Compared to the second-order generalized finite-difference method, the fourth-
order approach allows for larger time intervals, thereby reducing computational costs to some extent. Experimental results demonstrate
that the proposed algorithm effectively mitigates both staircase scattering and temporal dispersion, yielding higher computational accura-
cy. When applied to reverse time migration, it produces high-quality imaging profiles.
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