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We present an overview of the 22 non-agricultural FACE experiments, including a summary of their location, design, and data collection efforts.  A majority of the FACE experiments are located in moist-temperate locations in the U.S. and Europe, primarily in forests and herb-dominated ecosystems, with outliers being in the desert of Nevada, chaparral of California, and tropical grassland of Australia.  They are distributed fairly evenly between the Brookhaven-designed large FACE rings and the smaller mini-FACE design.

A potential value of having the network is the ability to test universal hypotheses concerning ecosystem responses to elevated atmospheric CO2.  An overview of several hypotheses, including physiological processes (e.g., photosynthetic capacity, down-regulation of photosynthesis), water and nitrogen availability, nutrient cycling, and biodiversity, serve as examples of different network approaches.  Results compiled from available data suggest that:

· As hypothesized in the early elevated-CO2 literature, the productivity response to elevated CO2 increases from hydric to mesic to xeric ecosystems (i.e. with decreased water availability).  However, the CO2 response is greatly diminished under conditions of extreme drought.
· The productivity response also increases with increased N availability.
· The nitrogen cycle, in the broad sense, changes in many ecosystems under elevated CO2, although the mechanistic reason for the change is not known.  Therefore, extrapolations from current pool sizes and turnover rates for the nitrogen cycle to a future high CO2 world may not be valid.
· Two groups of plant species seem to be favored by elevated CO2: herbaceous dicots in grassland ecosystems, and invasive species in desert and forest ecosystems.
To date, it has been encouraging that the results obtained from single-investigator studies from multiple FACE sites agree well with results compiled independently from the individual FACE site research teams.

Because CO2 is often one of the most expensive on-going costs associated with FACE experiments, methods to conserve CO2 are continuing to be examined.  Several areas of potential cost savings include (1) reassessment of the need to fumigate at night, (2) increased response time of pneumatic valves, and (3) increased turbulent mixing of CO2 and air upon exiting the stand-pipes.

Finally, the benefits of current FACE experiments must be balanced against their necessarily artificial CO2-concentration step-change design.  One way to address the step-change issue is through modeling and carefully standardized data collection across FACE sites.  Therefore, increased efforts need to be made in the area of data collection, transmission, and archiving so that data sets can be made readily available to the research and modeling community.  Currently, the best repositories for these data appear to be Brookhaven National Lab for operations data (CO2 use, climate, etc.) and CDIAC (Oak Ridge National Lab) for experimental data.  A workshop among FACE PI’s will be scheduled in the near future to address CO2 use and data sharing in an effort to enhance the interactive capabilities of the FACE network.

