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Abstract

Longmen Mountain Foothill in western Sichuan is developed in a row of structures from the lower
wall of the thrust block to the foreland zone, and the favorable exploration area is further ex-
panding to the northwest. At present, the Hongxing 1 well has drilled through the thrust belt for
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the first time, and the Qixia Formation has obtained high-yield industrial gas flow, opening up the
exploration situation in the front of the Longmen Mountain. However, the research area is a typi-
cal seismic exploration complex area, with low signal-to-noise ratio and poor imaging effect of
seismic data. The degree of implementation of the lower wall structure of the overthrust nappe is
low, which seriously affects the implementation of traps. Model based observation key parameter
testing and analysis can intuitively reflect the final migration imaging results of different acquisi-
tion parameters in a very low cost and in a short period of time, effectively guiding the design and
optimization of observation schemes in the front of Longmen Mountain in northwest Sichuan, im-
proving the quality of seismic acquisition, and reducing exploration risks. The key parts of model
analysis are modeling and forward modeling. Therefore, based on depth profiles and near surface
survey results, a 2D high simulation geological model of the overthrust nappe structure in the Long-
menshan area of northwest Sichuan was constructed, achieving elaborate modeling based on dual
complex construction. And simulated single shot records were obtained through two-dimensional
wave equation forward modeling. Compared with field collected single shot records, the agreement
was high, laying a foundation for the next step of observation parameter testing and analysis.
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Figure 1. Construction-speed model establishment process
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Figure 2. Speed model establishment and update
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Figure 3. Construction of near surface model
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Figure 4. Comparison of grid model size testing
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Figure 5. Comparison of absorption boundary simulation records (left: acoustic wave method; right: elastic wave method)
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Figure 6. layer calibration of single shot
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Figure 7. 2D Model forward single shot record (a) The hanging wall of the western overthrust nappe is
triggered by the Devonian strata; (b) In the middle, the upper wall of the overthrust nappe is stimulated
by the Jurassic strata; (c) In the eastern part of Longmen Mountain, the front zone of the mountain is
stimulated by Jurassic strata
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Table 1. Parameters of the two-dimensional observation system in the front zone of the mountain
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Figure 8. Comparison between actual single shot (b) and simulated single shot record after adding random noise (a)
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