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Among the facies modeling algorithm, Pluri-Gaussian Simulations (PGS) (Armstrong et al., 2011) is 
recognized for its specific ability to reproduce pattern arrangements. The contacts between facies are 
informed by the way of a truncation diagram (TD), also known as lithotype rule, which defines the 
relationship between the simulated latent Gaussian Random Fields (GRF) and the target facies property. 

However, taking into account complex non-stationarities on proportions or on variogram parameters 
remained an important challenge. 

In order to address this challenge, we propose an innovative version of PGS offering the following 
features : 

• Automatic construction of the truncation diagram using continuous auxiliary variables thanks to a 
modified version of the Classification and Regression Tree (CART) algorithm (Breiman et al.,1984; 
Bel et al.,2009). 

• Possibility to simulate the latent GRFs with locally varying variogram parameters (nugget, azimut, 
ranges). 

• Automatic adaptation of the TD to locally varying facies proportion trends. The solution consists in 
tackling the problem as an optimization problem wherein the sum of the squared differences 
between the current and target proportions is minimized. Those proportions are computed as the 
sum of areas assigned to each facies on the TD. 

• Possibility to use different TDs in different sub-areas of the simulation domain. 

• Ability to perform conditional simulations. 

All those features will be illustrated by case studies demonstrating their added value and producing 
simulations showing complex heterogeneities. 
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