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Early in a general, introductory discussion it was suggested that we should look back at the overall goals of GLOBEC as originally cast and consider what specific questions would allow us to reach those objectives.  Without actually searching out those documents, the group identified and discussed three or four major themes or issues for Pan-Regional Synthesis.  
The first concerned identifying the processes controlling the population dynamics and recruitment of the target organisms and how those processes would be affected by a changing climate.  This analysis would be done through comparing/contrasting the different systems studied in the program.  Modeling – likely coupled bio-physical modeling – would be a primary tool for this effort.
The second theme focused on moving from understanding the response of individual species to climate change to understanding the ecosystem response.  What is the role of individual species dynamics in determining ecosystem and food web dynamics?  Based on the knowledge we have gained about target species physiology and population dynamics, what can we infer/extrapolate from this knowledge to help us better understand ecosystem response to climate change?  This activity could provide guidance on how to assess ecosystem level questions using GLOBEC data (i.e., information on individual species), plus other, ancillary data that might be available. 
Both of these issues seemed fundamental to the objectives of the GLOBEC program.  It will be important to identify which mechanisms are associated with forcing that would be independent of a changing climate (e.g., tidal forcing) and which would be sensitive to climate change.  
The third theme related to determining which aspects of biological systems are predictable and which are not.  For the ultimate application of the GLOBEC results – both in terms of understanding the biological systems and of the modeling capabilities that have been developed – predictability is a central issue.  The variance of processes, e.g. timing and strength of the spring bloom, could be investigated to determine the level of uncertainty in how well can we model processes and the implications of that uncertainty to the rest of the system.  Knowing what aspect of system parameters leads to the largest expansion of uncertainty could focus future efforts and lead to new techniques to address the problem.  It also would be important to identify which aspects of uncertainty are inherent and which could be addressed by additional research or improved modeling capabilities.  

While investigating what aspects of biological responses are predictable in relation to climate change, various theoretical ecology concepts could be tested:  does diversity lead to stability, is the level of connectivity in the system important (does loose connectance lead to higher resilience)?  How do food webs adapt – e.g., look at Antarctic food webs and its possible adaptation through alternative food sources as the geographic range of species – e.g., the Adelie penguin – change with changing climate.  Perhaps there are not sufficient observations, but one could start investigating through models. Scenarios could be set up to examine the response of different systems to a given change (e.g., an increase water temp of 1 degree).  What does that do in each region?  In the Antarctic where the normal seasonal range is only  -1.8 to 2 degrees C, a 1 degree increase would have a large impact (presumably).  On Georges Bank the characteristic seasonal range is 10-15 degrees C and a 1 degree change might not have a large effect on the biology directly, but in the spring might have a significant affect on stratification or some other aspect of the system.
What is the threshold of response for climate change to have a significant effect on each system?  This involves knowing how the food web itself might change and in a modeling context, having a dynamic food web (a ‘3-D ecosystem’).  That dynamic nature of the food web might be incorporated in a model through genetic adaptation or phenotypic variation that allows populations to respond.   

What are common dynamics in all regions?  There are teleconnections between the GLOBEC study areas (AO to NAO and PDO) in climate models.  For model evaluation, the specific models used in each region will need to be different, even if they have the same core (e.g., the ROMS used in the North Pacific will be different from the ROMS used in the Southern Ocean since the latter has sea ice and flow under ice shelves).  While direct comparisons may not be possible, but the models still will have many commonalities. 

Near the end of the discussions two statements on note emerged relating to modeling

: 

THE TRUTH IS NOT MODEL DEPENDENT

NATURE IS INSENSITIVE TO MODELING 
Out of the above discussions the group developed the following three questions:

1. What are the common mechanisms that control population dynamics and recruitment across/between regions in response to climate change? 

2. In what way is our understanding of ecosystem dynamics improved by species specific information?

3.  What aspects of population or ecosystem response to climate change are predictable, and what are the key threshold responses?
