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Discussion began with discussion about the ground rules for participants in pan-synthesis. Participants should be encouraged to go beyond US programs and be able to make comparisons with regions outside the US. The questions devised in this working group should include at least one GLOBEC program, but there is a need to include other regions. The three questions should be phrased so that each of the regions can address them. For this purpose, the NEP region is considered a single module and comparisons with this region needs to include other regions. 

Before formulating the questions, discussion focused on three major areas for pan-synthesis: 


- Population dynamics and recruitment of the target species.


- Ecosystem structure and function in the GLOBEC study areas.

         - Linking climate models to coupled physical/biological models at regional to ocean basin-scales.  

In addition, discussion also centered on whether it was possible for pan-synthesis to result in the development of an end to end model that works in the various study sites. Associated with this was the view that it would be good to get to a single climate model drives the regional and local models. This would make it possible to compare the regional models without having to worry about larger-scale climate prognostications derived from different climate models influencing or dominating the intercomparison results.  It was also decided that ecosystem-based management goals should be integrated into each question, rather than be set as a separate question. 

The three major areas of discussion and the questions associated with each area are detailed below:

1) Population dynamics and recruitment of target species

Questions: How has environmental/climate forcing affected population dynamics and recruitment processes in different ecosystems? To what extent do frameworks like ecological theories or simulation modeling provide a basis for determining the differences and commonalities between the systems? What key environmental/ecosystem indicators emerge that can relate these findings to ecosystem-based management needs and do these have commonalities across regions?

There was consensus in the group on the importance of determining and understanding the commonalities between the ecosystems and not just providing a laundry list of the processes in the different ecosystems. One of the ways to do so would be to use frameworks like ecological theories and simulation modeling. It would also be important to relate the findings to ecosystem-based management needs.

2) Ecosystem structure and function in the GLOBEC study areas 

Questions: How has climate forcing altered ecosystem structure and function across regions? What are the characteristics that contribute to the resilience and sensitivity of ecosystems?  To what extent does the strength of climate effects in systems result from different anthropogenic/historical effects? Are there commonalities between the systems and if so, why? How does climate change impact the range and distribution of predators and their impacts on ecosystems? 

In this discussion area, it was suggested that the interactions between top predators and lower trophic levels be explicitly included in the AO. This includes how habitat utilization, ecophysiological, and foraging models of the top predators in different ecosystems change under varying climatic conditions. Since all the systems under US GLOBEC have been affected by direct and indirect human activities in the regions, it would be important to compare and understand these anthropogenic and historical effects.

3) Linking climate models to coupled physical/biological models at regional to ocean basin-scales.

Questions: How will features of global climate (e.g., ENSO, PDO, global warming, acidification) affect physical processes in the ocean (e.g., FW input, seasonality, wind patterns) and subsequently affect different regional ecosystems? Are there common features and effects among the ecosystems?  

It is envisioned that these questions can be addressed by linking global climate models to regional oceanographic and ecological models. Development of a global ecological model or model structure for the GLOBEC regions that includes the necessary demographic parameters may be needed.

There was some discussion on whether it would be appropriate to include an explicit modeling question since both previous questions requires modeling as well. However, it was suggested that there is a need for an explicit AO question to link global climate models to regional oceanographic and ecological models. Otherwise, such links are not likely take place spontaneously, to the detriment of the GLOBEC community. The AO should also be careful not to restrict the modeling approach to any one specific type of model.  

