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Flow and transport in low permeability fractured rock is primary in interconnected fracture networks. Prediction and characterization of flow and transport in fractured rock has important implications in underground repositories for hazardous materials (eg. nuclear and chemical waste), contaminant migration and remediation,
groundwater resource management, and hydrocarbon extraction. We have developed methods to explicitly model flow in discrete fracture networks and track flow paths using passive particle tracking algorithms. Visualization and analysis of particle trajectory through the fracture network is important to understanding fracture
connectivity, flow patterns, potential contaminant pathways and fast paths through the network. However, occlusion due to the large number of highly tessellated and intersecting fracture polygons preclude the effective use of traditional visualization methods. We would also like quantitative analysis methods to characterize
the trajectory of a large number of particle paths. We have solved these problems by defining a hierarchal flow network representing the topology of particle flow through the fracture network. This approach allows us to analyses the flow and the dynamics of the system as a whole. We are able to easily query the flow network,
and use paint-and-link style framework to filter the fracture geometry and particle traces based on the flow analytics. This allows us to greatly reduce occlusion while emphasizing salient features such as the principal transport pathways. Examples are shown that demonstrate the methodology and highlight how use of this new
method allows quantitative analysis and characterization of flow and transport in a number of representative fracture networks.

BACKGROUND METHOD RESULTS
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In conclusion we have presented a novel framework for the visualization and analysis of flow and transport on discrete fracture networks. We have created a
powerful and easily extendable tool for querying analytics on the flow topology and representing those queries visually. This tool helps give user a better intu-

ition of how the system as a whole behaves. In the future we will investigate exact analytical metrics to better classify the differences between multiple realiza-
tions of the systems and configurations of the same system.



