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Research and application of porosity inversion method based on elastic impedance

statistical petrophysical model

ZHANG Shixin', YIN Chuan', PENG Wenxu', LI Aishan', CAO Danping’
(1. CNOOC International Ltd. » Beijing 100027, China;
2. China University of Petroleum(Huadong) ,Qingdao 266580, China)

Abstract: Porosity is an important parameter for reservoir evaluation, playing an irreplaceable role in reserve calculation,
lithology identification, and high-quality reservoir evaluation. In practical applications, the regression relationship between po-
rosity and wave impedance, velocity, density, and other parameters is usually used for prediction. However, the accuracy of
density parameter inversion in pre-stack seismic inversion is insufficient, and the regression relationship between a single pa-
rameter and porosity parameter is not ideal, which limits the prediction accuracy of porosity parameters. This article fully utili-
zes the good stability of elastic impedance obtained from seismic data inversion from different angles. It explores the relation-
ship and differences between elastic impedance and physical parameters from large, medium, and trim angles. By jointly con-
structing a more reasonable statistical rock physical model between elastic parameters and porosity parameters, the porosity da-
ta of the target reservoir is further inverted using probability estimation methods based on Bayesian theory. The above method
is applied to predict porosity parameters in actual carbonate rock work areas. The porosity results obtained from seismic data
inversion are highly consistent with the measured porosity values from logging, providing a more reasonable porosity parameter
for evaluating high-quality reservoirs based on seismic data.

Keywords: clastic impedance inversion; statistical petrophysical models; bayesian theory; porosity inversion





