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Abstract:

Much of the Midwest United States has experienced net reforestation since the start of the 20th century after decades of net deforestation during the 19th century. Landcover pattern today is a complex mosaic of mostly agriculture and forest that is a result of land use decisions made by numerous actors on the landscape (primarily private landowners). This research simulates this reforestation process for a study area located in south-central Indiana using an agent-based model of household level land use decision-making. A key challenge with this type of modeling is how to balance the complexity needed to represent household level land use decisions with the complex ecological dynamics needed to represent the reforestation process. Our simulation relies on digital parcel data to identify the spatial partition managed by each individual landowner, and uses extensive household survey data to populate the model with actors representing different landowner types. We use a functional-type approach to characterize vegetation dynamics within patches undergoing reforestation. Particular emphasis is placed on the distribution of early- and late-successional functional types in response to patterns of fragmentation. The model accurately represents the overall trend in landscape pattern experienced in the study area: that forest regrowth occurs in areas adjacent to existing forest cover resulting in an overall decrease in landscape fragementation over time.

