Report from Planning for Network-level Synthesis working group (12 Sept. 2012)
Attendees: Deb Peters, Scott Collins, Dan Childers, Dan Reed, Mark Ohman, David Foster, Peter Groffman, Steward Pickett, Nancy Grimm, Evelyn Gaiser 

(in absentia: Terry Chapin, Monica Turner)

Our goal was to initiate discussions of interesting multi-site, network-level questions that could potentially help guide NIS development, in particular of derived data products needed to address these questions.

A. We have two recent activities to build on – 

· Peter and Nancy updated us on the Frontiers in Ecosystem Science “soapbox” talks that have occurred at various society meetings.  

· A potential question is “how is the continent functioning at time t vs t-1 and t+1?
· The river continuum concept is well-accepted for rivers, and may work for many other ecosystems, but it has not been tested. Can we use this as an organizing theme across sites?

· Evelyn updated us on the ASM working group led by Susan Stafford that was aimed at thinking about LTER in the year 2100. Most people have not thought that far ahead, yet the idea is very intriguing and many agreed that additional discussions are needed.

B. Our discussion centered around 4 main topics. Although clear questions were not articulated, the themes of these questions may be useful for development in future discussions. 

1. The group was impressed by Elizabeth Borer’s plenary talk on the NutNet Project, and agreed that additional simple, inexpensive cross-site questions that address interesting questions should be developed and initiated at LTER sites. Existing data could be used to identify standard protocols for measurements. For example, there is a GLEON/LTER group that is exploring a simple cross-site experiment for aquatic communities.
2. Potential network-wide questions:

a. Is change in land cover/use (or more generally, land and sea architecture) being driven by the same major factors across the country? What are the intersite patterns? How important is climate as a driver compared with local factors, including connectivity vectors that link sites with their surrounding mosaic of land use types? Can we array LTER sites along a gradient of connectivity? (e. g., distance to nearest urban area) and including impacts to or services received from neighboring land cover types?
b. What variables are best indicators of changes through time? Can we apply the methods from Bestelmeyer et al. 2011. Ecosphere paper to many long-term datasets? How many datasets can be analyzed in this way?(do not restrict to tipping points datasets)
c. How do we get regional-scale assessments of climate change impacts on ecosystem services? We should be able to go back to surveys collected at the Portland annual meeting a few years ago as a starting point. This question may be related to question a.

3. We agreed that sites should be collecting standardized data, in particular on core areas. Implementing these measurements across many sites will require a top-down mandate from the EB.
a. A suite of soil variables related to ecosystem metabolism should be encouraged, such as soil moisture, soil respiration, and nitrogen mineralization at terrestrial sites. A similar set of variables is needed for aquatic sites. There's a good chance a working group proposal will be submitted to develop this standardization (per Groffman email).  This group may pose a question such as: “How is nitrogen availability (or soil respiration, or soil moisture) changing in different ecosystems and regions of the U.S. in response to multiple aspects of environmental change.”
b. The disturbance regime should be characterized at each site using a common set of metrics. This includes both characterizing disturbances and system response. A good starting point is the Peters et al. 2011 Ecosphere paper that provided common metrics to describe a disturbance event on land. The metrics need to be updated to include aquatic sites, and re-evaluated for all sites. One science question is: What is the geographic trend in changing disturbance regimes? And what are the ecological consequences of these changes? Pickett and Peters are discussing a working group proposal to continue and broaden these discussions.
c. Expand Julia Jones stream data to include more sites in the analysis.
d. PlantDB may be useful for these types of questions. It will be important that organizers of PlantDB build on existing efforts (Ecotrends data) and not duplicate past efforts.

4. Potential ways to prioritize data for NIS development – it is our understanding that sites are working on getting all source/raw data ready for ingestion into the NIS. Because all source data will be in the NIS., prioritization is needed for derived data products.

a. Select variables and datasets based on what people want.

b. Select variables and datasets based on what models need for scenarios or prediction.

5. What does food web structure look like at each site? And how will food web dynamics change in the future? Are there geographic patterns in food web dynamics? Mark and Dan will continue this discussion for aquatic sites.
6. [Deb] NPP is collected at all sites, in some way for different periods of time, yet it has been challenging to compare long-term data across sites. We know there is large unexplained variation in ANPP at the grassland sites, and the reasons for this vary by site, PI, and grassland type. Recently, sites are trying to use critical climate windows within years to explain intra-annual variation (KNZ, JRN, others). Multi-year patterns (drought, wet years) in precipitation can explain high inter-annual variation in ANPP (JRN). There has not been an attempt to explain this inter-annual variation mechanistically using demographic processes and existing long-term data across sites. Assuming other sites also have series of drought or wet years, can wet years explain high variation in NPP for other grassland types? And what processes are involved? Aquatic PIS – how would this question be broadened to include sites that are not driven by precipitation?
7. [Evelyn] It would be nice to see plot-level community composition data in a common format in the NIS – although challenging compared to univariate datasets, compositional data collected among sites could be used to test important questions about drivers of community assembly over time.  So a rather longer-term goal (motivated by LTER 2100 conversation, but hopefully not THAT long) of gathering these data collectively through the NIS might be to evaluate drivers of compositional turnover (beta diversity over time) across sites. Question:  Are there consistent (directional or cyclical) trends in species turnover (b-diversity, annual to greater timesteps) at LTER sites?  To what extent can these changes be attributed to temporal scales of variance in environmental drivers, and is determinism changing with time?  These questions could address hypotheses about the increasing role of stochastic processes in constantly changing (esp. human-dominated) landscapes.  I think a common question is important to motivate data providers to put these complex datasets in a common format.  Not sure if this is it, but I would love to work with other community ecologists on one.
Future plans: one possibility is for this group to meet as a working group over the next 10 months to really develop multi-site and network-wide questions. We may want to include all lead PIs or a big thinker representative from each site, and rotate them through time such that only 10 people meet at any one time. The group composition would have some overlap with the previous group, but also some new people would be added for new ideas.  This approach would ensure all sites are included in the discussion.  
