Modeling the Structure and Functions of Human-Dominated Ecosystems with a Hierarchical Patch Dynamics Approach
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Abstract

Global ecosystem has been intensively modified by human activities. To address the structural and functional complexity of human-dominated terrestrial ecosystem, a hierarchical patch dynamic model (HPDM) that couples the carbon/water/nitrogen processes
IS developed. Based on the hierarchy theory (Simon 1962; Wu 1999), 7 hierarchical levels, each of which is nested in the higher level, are modeled: plant organ, plant, population, land-cover/ecosystem, land-use, landscape, and region. Structure, dominant processes,
and anthropogenic drivers for these subsystems were identified and addressed in the model.

The model was parameterized, validated, and applied to the Phoenix metropolitan area, AZ. Model simulations revealed the spatial patterns of the carbon pools, and estimated the total ecosystem carbon storage to be 16.8 T g (1 T = 104) in Phoenix. Among
LLanduse Functional Types (LUFTSs), undisturbed desert had the largest C storage. Scenario experiments also highlighted the importance of landcover managements (e.g. irrigating, fertilization) to the carbon balance of desert cities like Phoenix.
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