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[Abstract] In recent years, with the increase in exploration difficulty and intensity, 3D seismic acquisition
projects have entered the high—density seismic acquisition stage. Due to the large number of excitation points
and the high cost of explosive excitation, controllable seismic sources have been widely used in 3D high—density
seismic acquisition. The excitation effect of controllable seismic sources is closely related to surface factors. This
paper establishes a near—surface model of a high—cold area and uses finite element simulation technology to
simulate the vibration conditions and energy changes obtained by the vibration plate at the same node under
different permafrost layer near—surface structures, clarifying that the existence of permafrost layers has an impact

on the excitation effect of controllable seismic sources, and the elastic modulus of the near—surface strata is the

main factor affecting the excitation effect.
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