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Geostatistical reservoir modelling evolved rapidly in the 1990s.  Many exciting new developments have 
been developed regularly since then, but the gap between commercially available solutions and highly 
recommended solutions has widened.  This talk will review some of the latest actionable research that is 
highly recommended for reservoir modeling. 

 

First, parameter uncertainty should be embedded in all surface, facies and property modeling work flows.  
Research has shown the correct approach: (1) quantify prior parameter uncertainty with a non-stationary 
spatial bootstrap, and (2) update by conditioning and clipping within the modeling framework.  Large scale 
resource/reserve uncertainty is inaccurate without parameter uncertainty. 

 

Second, facies and property modeling should be undertaken with the latest Gaussian transformation 
techniques.  The Hierarchical Truncated PluriGaussian (HTPG) technique for facies provides controllable 
spatial structure and transitions with an arbitrary number of Gaussian variables.  The Projection Pursuit 
Multivariate Transformation (PPMT) provides routine modeling of multivariate petrophysical properties 
including (at a minimum) Vsh, total porosity, effective porosity, residual water saturation, horizontal 
permeability and vertical permeability.  This minimum list should be supplemented with elastic rock 
properties, thermal properties, water chemistry and other variables.  Facies and properties can be modeled 
simultaneously respecting important complexities.  The underlying engines can be implemented in a grid 
free manner or, more likely, with convenient grid refinement. 

 

Third, automatic intelligent modeling systems should be developed and applied whenever possible. The 
workflow in many situations is well established and amenable to automation.  The system requires k-fold 
validation and model checking; steps that some geomodelers skip due to time and software constraints.  
Multiple realizations of all surfaces, facies and multivariate properties are constructed.  All realizations can 
be considered in all subsequent resource and reserve calculations. 

 

These tools are not available in most commercial software alternatives.  This gap is partly closed by the 
development of plugins.  The gap is further closed by adopting a flexible approach with notebooks, python 
packages, engines in libraries, and visualization with ParaView.  A fully scripted flexible and practical 
workflow can be setup with the latest solutions. 


