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Abstract:

While the utility of high performance and parallel computing in spatial problem-solving has been well recognized, the use of high-performance and parallel computing for the development of agent-based models has not been adequately investigated. In this paper we describe the design and implementation of a parallel version of spatially-explicit agent-based model of complex rangeland management. We use this implementation to investigate the potential of high-performance parallel computing in developing agent-based land-use models for large-scale spatial problem-solving. Our agent-based rangeland model takes into account the land-use activities of agents and their driving processes at multiple spatial and temporal scales, which requires a significant amount of computational resources. Supported by high-performance and parallel computing techniques, ranching agents and their spatially-explicit environments are partitioned into a set of computational tasks that are allocated to multiple processors. Parallel computing strategies for communication and synchronization among processors are applied to best utilize computational resources for modeling complex agent-agent and agent-environment interactions within the rangeland systems of interest. We design a set of experiments to examine the computational performance of our parallel agent-based rangeland model. These experiments suggest that the performance of our model can be substantially improved. Moreover, the use of parallel agent-based model approach facilitates the modeling of complex land-use systems that is often computationally intensive.

