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Abstract:

Carbon accounting has become increasingly important as local, state, and federal governments address climate change and quantify their efflux of greenhouse gases. Ecosystem modellers have quantified biogeochemical cycling of carbon, other nutrients, and atmospheric gases at local, regional, and global scales. However, local spatial complexities and feedbacks within land-use systems effect the scaling up of carbon pools and fluxes. Globally, land-use systems contribute approximately 30% of the anthropogenic efflux of carbon dioxide to the atmosphere through land-use and land-cover change (LUCC). Agent-based modelling has been one approach used to model the local complexities of land-use systems. These models attempt to represent the decision-making actors, their characteristics, behaviours, and interactions amongst each other and their environment.

To date, most agent-based approaches to model LUCC have been concerned with the quantity and placement of land cover. This symposium presents novel LUCC research focused on representing the impact of LUCC on ecosystem function. We addressed this challenge by integrating a geographical information system (GIS)-based agent-based model (ABM) with an ecosystem process model (BIOME-BGC). We used hypothetical policy scenarios to evaluate the individual and interacting effects of lot-size zoning and land-acquisition strategies on the carbon balance of forest patches in Scio Township, a municipality in Southeastern Michigan. The study area data characterizing the heterogeneous environment were used to re-parameterize BIOME-BGC for each forest patch location. Agent types, characteristics, behavioural methods, and landscape perceptions (i.e., landscape aesthetics) were empirically informed using survey data of human subjects (i.e. residents), and spatial analyses. The results from using an integrated GIS and ABM framework for evaluating land-use development policies on carbon storage provided new insights into how these types of policies may act out over time and what aspects of the policies were more influential in affecting the storage of carbon in forest patches.

