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Summary 

In most hydrocarbon reservoir development projects, geological models are regularly rebuilt from scratch 
to integrate new data, such as observations from new wells, yielding updated forecasts. This common 
practice is very time consuming, taking weeks or months, and leads to major fluctuations in reservoir 
volume or flow performance predictions that are difficult to justified. These fluctuations may get amplified 
as the modeling staff changes, or a new modeling technology, workflow or software is adopted. 
Rationalizing the geological model updating process, i.e. minimizing the frequency models are rebuilt, is 
required to provide stable and reliable forecasting, and make timely, well informed reservoir management 
decisions.  

This paper presents an innovative methodology to help modelers decide when existing models are still 
valid with regards to new data, in which case, these new data can be used to directly update the 
reservoir forecasts, such as oil-in-place or oil recovery. First, the consistency of the new data 
observations with the current models must be validated. This can be as simple as checking that each 
new data (e.g. the average porosity at a new well) is in the range of values predicted from the current 
models; more advanced techniques, such as the Mahalanobis distance, are needed to check the global 
consistency of an ensemble of new data with existing models. Second, a regression model is built 
between the predictions of the existing reservoir models for the new data and their corresponding 
forecasts. Multi-linear regression can be used in simple cases, but more advanced machine learning 
techniques, such as random forests, may be required to capture non-linear relationships. Using the 
actual new data values in the resulting regression model finally provides the updated forecasts. 

This new methodology is illustrated on a synthetic case study mimicking a real fluvial-deltaic reservoir, 
where forecasts need to be updated after new development wells were drilled. 

 


