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In geological surface modelling, uncertainty analysis is used to provide information about the reliability of 

the three-dimensional (3D) geological model. The uncertainty analysis of interpolated surfaces can be 

calculated by the estimation error, which is the difference between the estimated values in the 

interpolated surface and the reference dataset. Geostatistical tools are used to assess the uncertainty 

related to how closely the interpolated surface honors the geological dataset. 

Most geological surfaces, within the 3D models developed at the Alberta Geological Survey are modelled 

using Petrel’s convergent interpolation algorithm because it typically produces a more realistic 

representation in areas of complex geology compared to algorithms in other software. Unfortunately, it is 

difficult to assess the uncertainty for these surfaces using the current surface modelling methodologies in 

Petrel. 

To solve this problem, a unique workflow for assessing prediction uncertainty was developed using a 

combination of Python, Matlab code and Petrel software. Two separate workflow methodologies have 

been developed to assess both the global and local uncertainty of our geological surfaces. 

To get an estimate of global uncertainty, a Matlab code was written to search for the location of each 

observed data point and its four surrounding predicted surface points, and use their average as an 

estimated value. The Root‐mean square error (RMSE) can be derived from the result of this workflow, 

which gives an average of the estimation error for an interpolated surface. Although the global estimate 

of uncertainty does not provide information about specific areas of high and low uncertainty, this can be 

graphically represented by producing a map of local uncertainty. 

This was accomplished by developing a four step semi‐automated workflow to produce a local 

uncertainty map. The first step is to generate multiple subset realizations of the reference dataset in 

Python and import them into Petrel. The second step is to use a workflow in Petrel designed to build the 

surface for each subset with the same parameters as the reference model surface. The surfaces must 

then be converted to points then merged into a single text file. The third step is use Matlab code 

developed to calculate the standard deviation of the surfaces at each grid cell location. The final step 

involves mapping the cross validation results of the standard deviation values calculated from each of the 
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multiple realizations, which represents the estimation uncertainty at each grid cell location of the surface 

modelled in Petrel. 

Providing visual representation of the estimated uncertainty leads to better communication and 

understanding where problematic areas in the model exist and can be facilitate discussion on why the 

uncertainty varies throughout the study area. To illustrate the workflows for assessing global and local 

uncertainty associated with interpolated surfaces, two case study examples will be discussed; 1) the 

Duvernay and Leduc structural surfaces from the Alberta Geological Survey’s 3D Provincial Geological 

Framework Model of Alberta V.1 (Branscombe et al, in process) and 2) the Duvernay carbonate top and 

base structural surfaces from the 2017 Duvernay property modelling project (Marshall et al, in process). 

 


