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Summary.  Multiple point (MP hereinafter) statistical techniques have gained steam during the last five years. They allow simulating connectivity features (i.e., channels) that cannot be characterized using traditional two point statistical techniques (e.g., those using variograms). MP techniques have been used mainly as “geology simulators” to delineate distributions of lithofacies from point in space characterizations of lithology. However, little attention has been given to the conditioning to dependent variables (e.g., heads). These data sets contain important information about the large scale connectivity patterns and should be accounted for in meaningful characterizations of geological media. 

This work presents a step in that direction. A novel direct iterative sampler, termed Blocking Moving Window (BMW) is presented. The BMW algorithm couples an MP simulator (for the delineation of the distribution of lithofacies) with a fast groundwater flow simulator. First, an MP simulation of lithofacies is delineated from training images, local lithofacies from available well logs and non-local connectivity data sets. Only a random portion of the domain (the Moving Window) is simulated at a given iteration. This makes the search less random and therefore, more efficient. Second, values of hydraulic properties at the intrafacies are assigned. Next, state variables are simulated. The MP simulation is rejected if the fit of measured state variables is poor. We analyze the performance of the BMW algorithm on a 2D toy example mimicking the groundwater flow to a well in a channel-type geological setting. We explore the sensitivity to the size of the Moving Window and the role of the state variable and non-local connectivity data sets. Results show that, (1) the size of the Moving Window must be optimum; (2) conditioning to state variables enhances dramatically the initial MP characterization (i.e., conditioned to raw geological data only) and (3) the use of non-local connectivity data increases the reliability of the characterization and speeds up the convergence of the algorithm.
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