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ABSTRACT: 
Probabilistic approaches are often applied to evaluate and improve the decision quality on reservoir developments. In this work, we present techniques using distance-based methods to assess the uncertainty within an ensemble of reservoir models. Distance-based reservoir modeling is a newly developed technique to represent and analyze the complex variability and relationship in an ensemble of models. In this approach, distance functions are computed to measure certain differences between any two reservoir models. The distance function is often flow related and purpose driven, as it is defined based on the decision to be made at hand. Then using the concept of distance, the large set of models in a high-dimensional space (the realization-based uncertainty space) is mapped to a low-dimensional metric space. Thus the system dimensions and complexities are much reduced. 
The distance-based method is applied to an offshore gas-condensate reservoir. For a large set of history-matched models (about 900 models), various (28) production scenarios need to be evaluated. We present a methodology to define the distance function based on both static and dynamic data, which was not considered in previous studies. Challenges and possible solutions on selecting representative models for evaluating different production scenarios are also discussed. 
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