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Abstract

Porosity is a key parameter for evaluating gas bearing properties of deep shale reservoirs and se-
lecting favorable areas. In order to evaluate the applicability of LightGBM algorithm in the predic-
tion and evaluation of deep shale reservoir porosity, the measured porosity of deep shale reservoir

SCES| WK, EFE, RUFE. D) A H XA FURSE B % E 3 W], HhERRLERTHY, 2025, 15(4):
339-346. DOI: 10.12677/ag.2025.154034


https://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2025.154034
https://doi.org/10.12677/ag.2025.154034
https://www.hanspub.org/

T pK 25

in Wufeng Formation and Longmaxi Formation in area A of Sichuan Basin was selected as the label
and 7 logging parameters such as GR were featured, and a porosity prediction and evaluation model
based on LightGBM algorithm was established. The results show that the porosity evaluation accu-
racy and generalization ability of LightGBM algorithm model (R2 = 0.979, RMSE = 0.622, MAPE =
31.5%) are superior to the multiple regression algorithm model, and can accurately evaluate the
longitudinal porosity variation law. The established LightGBM algorithm model has good applica-
bility to the evaluation of porosity in deep shale reservoirs, providing a new idea for the prediction
of gas content in deep shale reservoirs, and it is clear that the porosity of the study area is mainly
controlled by TOC and clay content.
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Figure 1. Correlation analysis of pore of target layer and log parameters in study area
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Figure 2. Schematic diagram of gradient lifting decision tree framework (Modified based on reference [11])
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Table 1. Comparison of porosity prediction and evaluation effects of different models
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Figure 3. Scatter plot of predicted and true values of porosity of different models
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Figure 4. Comparison of the results of different porosity evaluation models for well A12 in Area A, Sichuan Basin
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Figure 5. Analysis of the main controlling factors of porosity in the target layer of the study area
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