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Fig. 1 Diagram showing the sources for uncertainty of modeled surfaces
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Fig. 2 Variogram showing the spatial relation between

two adjacent sampling positions
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of determination
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Fig. 3 Geological map of the study area, showing the distribution of boreholes
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Table 2 Coefficient of determination for the trend surface for geological surfaces of interest (R?) , the inferred value (C) and parameters of the fit-

ted variogram model
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Uncertainty analysis of 3D Quaternary geological structural
model under a shallow cover, with the discrete boreholes
in Yuncao map as an example

CHEN Zhong-liang' , MA Lei*
(1. Geological Survey of Anhui Province, Hefei 230001, China ;
2. School of Resources and Environmental Engineering , Hefei University of Technology, Hefei 230009, China)

Abstract; The Confidence Index of geostatistic method is used to quantitatively evaluate the
uncertainty of Quaternary geological structural model that is established mainly based on discrete bore-
holes. The geological complexity information was obtained using trend analysis of the top surface of the
target strata, and the data accuracy information was obtained according to the spatial autocorrelation of the
top surface of the target stratum with semi-variance function analysis. Expert experience was also consid-
ered for comprehensively assessing the uncertainty in the form of confidence coefficient. The three-dimen-
sional (3D) Quaternary geological structural model of the Yuncao area was taken as an example, and the
elevation and Confidence Index maps of the top surfaces of Qp'?qy and Qp**d were plotted in this study.
The results show that the Confidence Index in the areas near boreholes or with dense boreholes is
obviously high, and low in the areas near map edge or in stratum absence. The Confidence Index is posi-
tively correlated with borehole data accuracy, and is negatively with geological complexity. The Confidence
Index provides a tool for quantitatively assessing the uncertainty of 3D Quaternary geological structural
model established with discrete boreholes.

Key words: 3D geological model; Quaternary; uncertainty; geostatistics; Confidence Index



