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Recent advances in computer technology, increased availability of both faster computers and cpu-clusters, 
has given uncertainty modeling increased attention in the industry. Traditionally, uncertainty evaluations 
have been done within different geoscience domains. One examples is volumetric analysis, and 
evaluations of the relative importance of the different static parameters for the volumes in tornado plots. 
Another is uncertainty of actual well trajectory location, which has an obvious importance for drilling 
purposes. However, the effect of uncertainty in the actual locations of the data used in the geomodelling 
has not been fully accounted for, although the uncertainty in the data themselves often have. Generally, 
integrating all data together in a consistent uncertainty model is possible. Exploring the full effect of all 
uncertainties combined is still a massive task though, as the complexity and cpu-demand quickly become 
prohibitively large. Having the full, integrated model set up allows consistent handling of data. It also allows 
minor studies in specific domains to be carried out in accordance with the integrated model. This ensures 
consistency between various studies of the same reservoir targeted for various decisions.  

Method 

Paramount in setting up an integrated model that accounts for data and their uncertainties from various 
domains is a collaborative understanding of the scale of the data, and what they will be used for. The 
uncertainty/error of e.g. porosity/permeability of a core plug measurement is not necessarily the same as 
the uncertainty in porosity/permeability of a grid cell. Once realistic uncertainties of data are defined, using 
a Bayesian framework is straight forward in combining the different data. 

 

To allow uncertainties to be propagated from the discipline where they belong, to the computations where 
they matter is key in the Big Loop™ approach. This means that uncertainties in e.g. seismic velocities 
should not only be used to optimize one representation of the reservoir. It rather should be combined with 
other data from other disciplines that carry different information. The optimal representation taking all data 
into account could be different from when only taking a limited amount of data into account. Especially 
when including dynamic data into the loop, a major collaborative gain has been added. History-matching on 
static parameters, rather than on non-geological multipliers ensures geological consistency between the 
detailed geological model and the flow model used for predicting future production in the wells. This saves 
time in updating the model when new data are to be incorporated, and brings added knowledge also to the 
geomodellers earlier in the workflow chain.  

 

Understanding the relative impact of the different parameters and disciplines on the final response is vital 
for quantifying the uncertainty of the predictions. Hereunder is to quantify the stochastic variance (or so-
called seed effect) relative to other uncertainties. This gives information in the predictive power of 
predictions, as it also quantifies a threshold for the signal to noise ratio of the combined set of data. 

 

Having an integrated model, with both static and dynamic uncertainies included increases realism in the 
model. Allowing dependencies between the disciplines implies that we save time in not running unrealistic 
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scenarios (e.g., fault multiplier to be consistent with the fault throw and shale-gauge ratio). Without 
accounting for other disciplines, but just running some realizations, varying some parameters and some 
seeds for the stochastic modelling part of the workflow, the uncertainty modelling task could easily end up, 
like precisely described by Mark Bentley, as a “Modelling for comfort” exercise. However, this has not 
explored the actual uncertainties of the model, which we should try to quantify and then understand the 
reasons behind. 

Conclusions 

Integrated uncertainty modelling capability is already here, commercially speaking. A model that accounts 
for data with uncertainty from the seismic domain all the way through the static geomodelling domain to 
dynamic flow simulations for exploring realistic uncertainties of actual production predictions has been set 
up. This will lead to better risk evaluations and decision support, leading to better economy and resource 
planning in our industry.  
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