Report from SAPOZEON Organizational Meeting

June 24, 2004 
Environmental Sciences Division, Oak Ridge National Laboratory
The purpose of the meeting was to begin to organize a regional NEON representing the generally upland/mountain/plateau area extending from the Southern Appalachians to the Ozarks (Figure 1).   The intent was to identify interested individuals and institutions and their NEON-relevant research efforts and facilities.  The meeting was also intended to begin to identify key scientific issues and questions that NEON might address in the region and how NEON might do this.   The meeting was attended by about 35 individuals representing approximately 20 different institutions from the states of North Carolina, Kentucky, Tennessee, Alabama, Arkansas, and Missouri (see attendee list in Appendix A).  

Pat Mulholland, Environmental Sciences Division, Oak Ridge National Laboratory (ORNL) began the meeting with a short overview of the history of NEON and its current status at the national level.  Short presentations on NEON-relevant long-term research and facilities were given by the following:

●  Pat Mulholland, Oak Ridge National Laboratory – 

Walker Branch Watershed facilities and long-term research, Walker Branch Ameriflux site, Throughfall Displacement Experiment, ORNL Free Air CO2 Enrichment (FACE) experiment, ORNL Biological Monitoring and Abatement Program.

●  Chris Boake, Ecology and Evolutionary Biology, University of Tennessee –

Greenbrier Field Research Station, Bluff Mountain Field Research Station, Biodiversity and Invasive Species related research at UT .

●  Kieth Langdon, National Park Service, Great Smoky Mountains National Park –

All Taxa Biodiversity Inventory, Programs/facilities for public education, Air quality monitoring and ozone impacts.
●  Jack Ranney, University of Tennessee and Ray Albright, National Park Service –

Southern Appalachian Cooperative Ecosystems Studies Unit: Reasearch, technical assistance, educational opportunities.

●  Suzanne Fisher, Tennessee Valley Authority –

Research and technologies applications, Resource stewardship.

●  Zach Murrell, Department of Biology, Appalachian State University –

ASU Nature Preserve, Robert Gilley Field Station, Elicia Caroon Johnston Biological Reserve, Tater Hill Lake Basin; Research at Grandfather Mountain, GSMNP, Linville Gorge.
●  William Martin, Division of Natural Areas, Eastern Kentucky Univeristy –

Lilley Cornett Woods Ecological Research Station: Ongoing forest, stream, and watershed research.

●  Philip Crowley, Department of Biology, University of Kentucky –

Robinson Forest Field Station:  Long-term research on forest dynamics, hydrology and water quality, nutrient and carbon cycling, biodiversity, restoration, and spatiotemporal ecology.

●  Albert Meier, Department of Biology, Western Kentucky University –

Center for Biodiversity Studies, Upper Green River Biological Preserve, Center fro Cave and Karst Studies, Biotechnology Center, Hoffman Environmental Research Institute, Climate Center, Center for Water Resource Studies.

●  Susan Hendricks, Hancock Biological Station, Murray State University – 

Hancock Biological Station and Center for Ecosystem Studies, Kentucky Lake monitoring,  Glasshouse and artificial stream mesocosms.

●  Julian Campbell, Kentucky Chapter, The Nature Conservancy –

Ecoregional approach to nature conservation in the Ohio Valley: Biogeographic, geophysical; subregional issues.

●  Amy Ward, Department of Biology, University of Alabama –

Center for Freshwater Studies, Mobile River system research (Sipsey River and Cahaba River most relevant to SAPOZEON).

●  Richard Grippo, Department of Biology, Arkansas State University –

Harp Field Station (Ozark National Forest), Ecotoxicology Research Facility, Proposed Hydrological Observatory (Lower St. Francis, Wolf, Yazoo River basins).

●  Stephen Pallardy, Department of Forestry, University of Missouri –

Baskett Research and Education Area: Eco-physiology, vegetation, forest management studies, Ameriflux site; University Forest, Schnabel Woods, Missouri Department of Conservation research, U.S. Forest Service Research (Sinkin Experimental Forest).
●  Brian Greene, Department of Biology, Southwest Missouri State University –

Bull Shoals Field Station and Drury Conservation Area (biodiversity inventories, lake water quality, plant ecology, bat studies).

●  Mark DePoy, National Park Service, Mammoth Cave National Park –

Mammoth Cave National Park: Long-term environmental monitoring program (Cave fauna, ozone impacts, forest pests, fish and mussel diversity, acid deposition impacts).
●  Robert Cook, Environmental Science Division, Oak Ridge National Lab –

Environmental Data Systems at ORNL:  NASA Distributed Active Archive Center, Carbon Dioxide Information and Analysis Center, Ameriflux and Fluxnet data center, ORNL Mercury Data Discovery System, Role of data management in long-term ecological research and monitoring.

●  Chris Hodge, SAIN, University of Tennessee –
SunSite Information Technology support to Univsersity of Tennessee.

●  Bill Hargrove, Environmental Sciences Division, Oak Ridge National Lab –

High Performance Computation applications: Multivariate geographic clustering, Ecoregionalization, Minimum migration distances.

In addition to those present at the meeting, several other individuals have expressed their interest in contributing to our regional NEON activities, including Jim Vose, Director of the Coweeta Hydrological Laboratory and Susan Ziegler, Department of Biology, University of Arkansas.

Following these short presentations we divided into two breakout groups to begin to identify NEON-related issues and approaches for our region.  One breakout group consisted primarily of scientists studying terrestrial ecosystems and was let by Paul Hanson of ESD/ORNL.  The other breakout group consisted primarily of scientists studying aquatic systems and was led by Pat Mulholland.  The following are some of the issues raised in these breakout groups.

· Biodiversity, species composition:  Region has very high biodiversity (particularly lower vertebrates, fish, mollusks).  Need to be able to predict extinctions and vulnerability, monitor key populations.  NEON role may involve establishment of molecular facilities, in situ networks of acoustic monitors, data/information management of current and historical survey-type information, facilitation of communication/networking of taxonomists.  What is role of survey type methods (permanent plots/sites?) in NEON?  These are often the approaches used in biodiversity research.
· Metabolism of aquatic ecosystems:  How are the rates of metabolism (GPP, R, Net ecosystem production) in lakes, rivers, and streams changing over time and space, particularly in response to land use change, changes in biotic communities, etc.).  NEON might establish network of in situ dissolved oxygen and water quality monitors in key locations.

· Biogeochemistry and Climate Change impacts on aquatic systems:  Trends in sediment input and transport in streams, rivers, and reservoirs in response to land use changes and climate changes.  NEON might establish network of in situ turbidity monitoring devices through key river basins.

· Historical data and information:  Is there a role for NEON to acquire and organize this information and make readily available.  Also, to organize and make available survey-type information collected by individuals and state agencies.
· Monitoring pace, nature and impact of change in biological systems, including agricultural, suburban/urban as well as natural.  We must understand the controls driving these changes (models?). 
· Need to develop scaling capabilities (local to regional).
· Need to resolve effects of major stressors on ecosystems (e.g., ozone, drought, pests)

· Models for interpreting envisioned NEON data sets – do we currently have or how will these be developed?

· NEON needs a means of characterizing temporal change in land-use patterns (e.g., remote sensing and GIS).  What is the appropriate temporal scale?  Ground truth – is this part of NEON?

We concluded the meeting with universal enthusiasm for participation in future NEON related activities in our region.  We plan additional future activities after learning more about the direction of the national NEON initiative, the science questions and issues that will drive the national effort, and the role of regional groups in the national program.  An email list of all meeting participants and other interested individuals has been established for future communications.
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Figure 1.  Level III ecoregions map of U.S. showing SAPOZEON region

Appendices
A.  Conceptual model developed by Jake Weltzin, University of Tennessee, following the meeting

[image: image2]
This figure illustrates a conceptual approach to scaling our efforts that might be palatable to a number of parties.  First, it appeals to empiricists (and theoreticians) who are concerned with investigating the response of a particular system (e.g., deciduous forest #1) to changes in some driving variable (i.e., B, the x-axis) that is in effect an important facet of one or more grand challenges, in terms of the variables currently being monitored (i.e., A, the y-axis).  This enables them to compare their findings to other sites (e.g., deciduous forests #2 and #3, which forces generality and invites multiples sites for comparison of processes - note that the particular sites could be replicated within provinces, regions, or at continental scales, which should again be comforting to some).  Also, this establishes the need for a continuation of survey-type approaches (i.e., it does not neglect the importance of natural history).  Second, this approach appeals to scientists and managers who are already interested in cross-site comparions, community comparisons, etc, particularly in terms of landscape-scale processes (e.g., urbanization, exchange of gases and water at stand scales, spread of disease, or biological invasions).  Third, this model includes gradient approaches to understanding.  Fourth, the model should appeal to the coordinating agency in that it includes explicit comparison (not only within) but among NEON regions.  Fifth, this approach could include our discussions of tracking change through time, in affected vs. reference sites.  Sixth, it is my (perhaps jaded) opinion that our region will eventually be forced to compete with other regions for limited resources; this model helps minimize this by establishing a clear need to integrate with other regions, while enabling us to maintain our own character and independence.  Combined, these illustrate our importance as a region.  Seventh, this model helps to transcend the individual and the individual research project or site, by explicitly recognizing the accomplishments of many established scientists and scientific institutions, yet leaving the door open for many new substantial participants and partners.

Clearly, this model would require a coordinated effort, and would incorporate explicit inter-region comparison (which differs from the LTER system which historically includes only a single representative of each community/biome type).  Finally, this will require substantial data management and coordination:  we’d need to identify available datasets, network and compile those datasets, identify research/monitoring opportunities and gaps, and develop proposals/schema to fill those gaps.

B.  Post-meeting comments from Julian Campbell (TNC, Kentucky Conservation Scientist)
1. Stay flexible with regional definitions. There are many versions of regional maps and many opinions about them. Although, institutionally, NEON may tend to lock in particular networks, I hope that it will be open to modifications, especially in initial years as participants really begin to apply themselves to the challenges and discover new forms of partnership. It is not clear to me how the ‘Appalachian-Ozark’ network will border on the north; the NEON website shows a much broader green region extending up to the southern Great Lakes. Are glaciated areas to be separated off to the north? Should there not be a broader ‘East-central Deciduous Forest’ region, a broad Southeastern region (with southern conifers), and a broad Northern Hardwood/Great Lakes-Laurentian region (with northern conifers)? To the west, there seems to be rationale for a Central Great Plains & Prairie Peninsula region. These regions would of course overlap in many attributes, and many types of interaction can be envisaged. For example, grassland systems would be the focus of much western work, but results would of course be applied to, and interact with, the many grassy openings in the Eastern Deciduous Forests.

2. Sponsor more detailed regional conferences. NEON and prospective partner institutions should sponsor a series of regional/subregional conferences designed to explore: (a) effective regional and subregional partnerships; (b) critical ecological questions for each region/subregion, and how these questions are integrated—or distinct—from more continental and global questions. My presentation is an initial effort to list questions for a loosely defined ‘Ohio Valley’ region—the eastern half of my suggested ‘East-central Deciduous Forest’ region. Such conferences should be repeated and fine-tuned in different formats, evolving into ‘neotribal agglomorations’ of ecologists & conservationists. An essential result of these meetings would be to develop effective cooperative proposals for regionally significant research, and for effective communication of results within each ‘tribe’.

3. Give much thought to a Vegetation Initiative. There is much rationale for pursuing an effective synthesis and application of vegetation data across the region. Huge amounts of useful vegetation data have been sitting for decades in inaccessible sources, and much will become lost without effort. NSF has already funded the pilot for a state-of-the-art integrative system, ‘VEGBANK’, coordinated partly through UNC-Chapel Hill (Bob Peet et al.). The NPS (contracting with NatureServe) is widely developing a potential subcomponent in its ‘PLOTS’ database. VEGBANK would incorporate shared data from miscellaneous sources in ways that allow clear understanding of taxonomic issues, metadata, environmental relations, and ready application for various purposes. However, relatively few associates are involved yet, especially in the ‘Appalachian-Ozark’ region; much support is needed to entice useful potential collaborators. The main purposes of this initiative could be as follows.

(a) To collect and apply a wide array of ‘ground truth’ vegetation data for calibration and interpretation of remote sensing data, providing increasingly detailed maps. The focus of this application should simply be to use vegetation data for clearly understood classification of mapped units. Relatively straightforward interfaces between databases and GIS have not yet been developed and distributed; NEON could lead this effort.

(b) To allow much more comparison of data for numerical analysis (classification and ordination), leading to deeper gradient analysis in relation to environmental factors at various scales. For example, NEON could allow effective large-scale analysis in relation to climatic, geologic, topographic and edaphic factors.

(c) To allow historical comparisons, especially with geo-referenced data from decades ago; for example, much of E.L. Braun’s 1920-60 data can be a mapped with some precision; for example, Mammoth Cave National Park has a 1930s vegetation map that is invaluable for understanding subsequent changes. There are of course many old series of USFS and state forestry data with obscure access that may still be salvaged given motivation and authority.

(d) To support selection of a series of monitoring sites that would represent the full range of land types. A core set of sites would come from tracts with long-term protection from development or undesirable disturbance (such as commercial logging). Associated plots near each site could come from more disturbed or exploited areas, for comparison with the undisturbed controls.

(e) For data with tree size distributions, develop indices of structure and dynamics that will provide insight to ecosystem changes; e.g. does the understory presence of red maple vary significantly across regions within oak forests, reflecting fire history?

(f) To use this series of sites as a basis for sampling of other biota, using overall vegetation classification and environmental gradients to design deeper searches for poorly known groups of organisms. Invasive alien species would of course be a component of this sampling.

NEON can help initiate such efforts by funding more effective and better distributed systems for collaborators to supply their data and to use the full body of data. In addition to universities & colleges, key institutional partners would include state heritage programs, The Nature Conservancy, National Park Service, USFS and USFWS.
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B = Grand challenges (climate change, LUCC; need to be able to resolve among and within these, e.g., CO2 effects, CO2 vs O3 effects - see notes)





A conceptual model for scaling within a regionally-based NEON network 





A = Response variable (diversity, NPP, C sequestr, % urbanized, etc.- see notes)
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