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Abstracts of the keynote presentations

Southern Appalachia on the Edge 
 Ted L Gragson, University of Georgia
Landscapes in the southeastern U.S. are expected to change profoundly in the next 50 years. Not only will the dramatic exurbanization and its driving socioeconomic forces evident the last three decades persist, they will interact with the anticipated and significant changes in the rates, frequencies, and intensities of climatic factors. Much attention has been given to the pattern, if not the process, stemming from this interaction in what represent the end members of our human-dominated world: urban and wildland areas. I will center my remarks in this presentation on the rural and quasi-rural lands on which the sprawling urban development characteristic of the Southeast is now converging. The foundation for these remarks is the accumulated knowledge from more than 30 years of Coweeta LTER research in southern Appalachia. This will allow me not only to identify some of the critical URI issues we can expect to face in the coming decades, but some of the challenges and opportunities for organizing the transdiscipinary research these URI issues require.

Southern Appalachia is legendary in the Southeast for its clear cobble-bottomed streams and waterfalls, mist-shrouded mountain vistas, and remarkable biodiversity. However, the historic isolation of the region that protected these environmental amenities ended when southern Appalachia became part of a vast, trans-metropolitan region that is growing as “…an irregularly colloidal mixture of rural and suburban landscapes” (Gottmann, 1961: 5). As of ad 2000, this so-called Piedmont Megapolitan Region had a combined population of over 18 million (6.5% of the total US population), was growing annually at 1.7% (ranked 5th in the U.S.) and covered 236,000 km2. The state of Georgia is the fastest growing state east of the Rockies at an annualized rate between 1990 and 2000 of 3.6%. Over the same period, metropolitan and micropolitan populations across the Southeast grew respectively by 19.2% and 12.0%, while populations outside defined urban areas grew at the rate of 9.0%. This sprawling urban development is spreading across the rural and quasi-rural lands of southern Appalachia by a combination of reductions in development density, segregation of residential and commercial districts, and expansion of transportation networks.

This sprawl is closely associated with a decrease in household size and an increase in the number of dwellings that reflect an aging of the U.S. population and changes in behavioral and social mores. All these factors combined increase the vulnerability of populations in the Southeast to hydroclimate extremes (i.e., droughts, floods) that accumulating evidence indicates are increasing in frequency and severity. These extremes are not merely unique, never-to-recur events as the absence of national, state or community planning would suggest, but are expected to continue into the future. The increased vulnerability of populations is evident in rising costs of numerous kinds derived from property damage through loss of human life resulting from extreme hydroclimate events. In 2004, the Peak’s Creek Landslide (Macon County, NC) destroyed 15 homes and resulted in 5 fatalities. In September 2008, many parts of metropolitan Atlanta and surrounding areas had rainfall totals equivalent to a 500-year flood that closed major transportation corridors and school systems, and contributed to at least 10 fatalities. The unprecedented times we live in and the environmental challenges we face as a society demand novel approaches to the production, dissemination and application of knowledge.

Creating and Translating Ecological Knowledge: The Case of Urban Ecological Systems 
Richard V. Pouyat, USDA Forest Service
Urban ecological systems represent a formidable challenge to ecologists. As a result, until the 1990s ecologists in North America avoided urban areas, or when they did study human settlements, they focused on ecological processes embedded within cities (i.e., “ecology in the city”) rather than integrative investigations of greater metropolitan areas as biophysical-social complexes (i.e., “ecology of the city”).  In the case of ecological investigations in the city, methodologies, conceptual frameworks, and mathematical ecological models were developed without people explicitly included.  By contrast, with ecological investigations of the city, an integrated approach allows for investigations of feedbacks between the human and biophysical domains.  This requires not only an understanding of ecological systems, but also of human behavior.  However, even with the integration of the human and ecological domains, ecologists remain observers from outside the system.  This presentation will (1) highlight what we have learned about urban ecological systems, (2) discuss how the study of urban ecological systems has the potential to advance ecological theory and (3) explore the “human-centered approach” to the study of urban ecological systems, which embeds the ecological community within urban ecological systems, and how this approach results in greater understanding and more effective environmental policy decision making.

Urban Ecology, Resilience Theory, and Sustainability at the URI

Charles L. Redman, Arizona State University
The conceptual framework we utilize in approaching our investigations impacts the way we think about the problem, how we work together and even the results of our research.  Moreover, dynamic phenomena, such as the Urban-Rural Interface have characteristics unique to the phenomenon itself and others conditioned by the context in time and space that it is passing through.  This presentation will address some of the opportunities and conundrums created by the application of one or all of the conceptual frameworks suggested in the title and where it might point to as being the most promising and needed avenues of research for the next decade.  

Mechanisms linking urban patterns to carbon dynamics: Hypotheses, observations, and future scenarios

Marina Alberti, University of Washington
Urbanizing regions are major determinants of global, regional, and local scale environmental changes. Urbanization affects the structure and function of Earth’s ecosystems through alteration of biophysical processes and habitat and modification of major biogeochemical cycles. Environmental changes resulting from urbanization, in turn affect human health and well-being. Scholars of urban ecology have hypothesized that patterns of urbanization control ecosystems dynamics through the complexity of interactions and feedback mechanisms linking human decisions to ecological processes. During the last three decades we have learned a great deal about the interactions between human activities and ecosystem function. However, empirical studies of the underlying processes and mechanisms linking urban patterns and ecosystem function are extremely limited. There are very few empirical data available to systematically evaluate how alternative patterns of urban development (i.e., centralized versus sprawling) interact with ecosystem processes along urban gradients across diverse biomes. Identifying effective strategies to enhance ecological resilience of urban regions requires more mechanistic and comprehensive studies of such interactions. 

Building on current empirical studies on urban carbon fluxes and dynamics, this paper develops formal hypotheses on how alternative development patterns produce different carbon signatures and on how interactions between urbanization patterns and carbon stocks and fluxes might change under alternative future scenarios. By focusing on the interactions between urbanization patterns and the carbon cycle, I highlight the challenges and opportunities that the study of coupled human-natural systems poses for ecology and the social sciences. I propose an integrated approach linking observations, modeling, and scenario building to foster advances in scientific research and policy making.

Challenges and Opportunities for Interdisciplinary Research along Urban-Rural Gradients: Examples from Baltimore, MD.

Steward T.A. Pickett, Cary Institute of Ecosystem Studies
The initial studies of urban rural gradients were focused on biological systems or patches within a matrix differing in degree of human habitation and built structure.  As urban ecology has developed as a mainstream research approach, the recognition and need to incorporate human actions and artifacts within the gradient itself has grown.  This need to better integrate socio-economic and biophysical research is the greatest challenge to the initial frameworks used by the Baltimore Ecosystem Study, Long-Term Ecological Research project.  To enhance integration we are attempting to build on the human ecosystem framework, as applied in the context of watersheds and patch dynamics.  A first step is to incorporate new theories of spatial controls on biodiversity and of engineered stream continua to motivate human-biophysical integration.  A second approach is to adopt modeling of locational choices by households and firms.  Together the new theories and more integrated modeling should allow us to project alternative urban-rural futures based on changing climate and on the new and emerging policies for sustainability in our region.  Examples of research findings and policy implications that have emerged from the Baltimore Ecosystem Study are presented to ground the discussion of the nature of the balance between challenges and opportunities for research on the urban-rural interface.
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