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Abstract

Addressing the challenges of pronounced heterogeneity in the Dengying Formation carbonate
reservoirs of the GM area in Sichuan, coupled with low resolution of surface seismic data and severe
multiple wave interference, this study systematically investigates the application of multi-well VSP
data in reservoir prediction. Through high-precision processing and integrated analysis of multi-
well VSP data, a seismic response model for the Dengying Formation reservoirs was established.
Constrained by VSP data, quantitative evaluation of rock-physical elastic modulus was conducted,
enabling refined correction of surface seismic data and optimised reservoir prediction. Results
demonstrate that this methodology significantly enhances suppression of surface seismic multiple
waves, accurately delineates reservoir boundaries, and achieves high-precision identification and
prediction of reservoir properties. This approach innovatively integrates multi-well VSP data into the
reservoir prediction workflow, markedly overcoming limitations in resolution and reliability inher-
ent to conventional seismic data. It provides technical support for detailed characterisation of deep
carbonate reservoirs and favourable zone selection in the GM area of Sichuan, holding significant im-
plications for enhancing hydrocarbon exploration and development efficiency in this region.
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Figure 1. Comparison of autocorrelation records before and after consistency processing of multi-well VSP data
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Figure 2. Schematic diagram of multiple recognition principle based on VSP
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Figure 3. Analysis of surface seismic well connection profile embedded with VSP corridor stack
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Figure 4. Analysis of well-seismic characteristics of GM-4 well before and after correction of acoustic synthetic record
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Figure 5. VSP rock-physical elastic modulus cross-plot analysis for the Dengying formation in the GM area
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Table 1. Statistical comparison of seismic predicted thickness and actual thickness of reservoirs
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FPs 4 S JE B (m) i FE T (m) Y51 R 2 (m) FEE 1
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4 GM-4 32.70 34.40 1.70 A
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