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Abstract

Good explosion effect is one of the important conditions for obtaining high-quality seismic data in
desert-grassland area. Because of the thickness and velocity change dramatically in the
low-velocity zone, the burial depth of the favorable excitation layer is unstable. The velocity and
thickness of near-surface stratification can be obtained from near-surface data, but due to the li-
mited distribution of control points and the limitation of surface survey methods, it is difficult to
ensure that the location outside the control points is designed in the favorable excitation layer. In
this paper, a design method of shot depth under multi-information constraints is proposed. The
near-surface velocity model is determined by multi-information constraints, then the excitation
layer velocity of surface area is determined according to the parameters of experimental, and then
the optimum shot depth of each point is obtained according to the coordinates of the design shot
points. This method can better solve the influence of the inadequate of interpolation accuracy and
topographic to the design of shot depth, and improve the condition of seismic and the quality of
data.
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Figure 1. First arrival travel time and near-surface data
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Figure 2. Comparison of the inversion for conventional and multi-information constrained
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Figure 3. The 50~100 Hz scanning records of different depth at test point S
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Figure 4. Output text of shot depth
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Figure 5. Comparison of the shot recording for conventional and multi-information constrained
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Figure 6. Error analysis of shot depth design with multi-information constraints
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