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At the urging of conference organizers, the co-Chairs elected to recast the original set of presecibed questions. These were presented to the breakout participants and formed the focus of the ensuing discussion. These are given below.

Are NASA research results adequately informing the assessment process?

· There is a perception that the 4th IPCC Assessment did not take full advantage of NASA data and model results.

· Since IPCC takes from the published literature, the community needs to target synthesis efforts on relevant model results and satellite data and present it in a framework and form that would allow for consistencywith the IPCC reports.

· In the IPCC 4th Assessment, the Working Group II report (Impacts) did not include a chapter on the open-ocean; this is an area where there would have been a strong contribution for NASA supported research

· Often NASA data products are not global in extent, so may not satisfy fully the  full set of IPCC need, though highly relevant for regional facets of the assessment 

· Recommendation: If NASA wants more of it’s supported research to feed into the next IPCC impact assessment, NASA should specifically include such efforts in RFPs

If not, what is the stategy forward? 

We have heard time and again: “more data, better models”. Is it productive to continue this line of repetition? Or can we consider some more innovative approaches to this perennial need for new and more data streams and support for modeling? With this in mind, the group considered the following:

Are there different ideas on the use of NASA data? 
Model verification

· Much of the modeling discussion focuses on sensitivity analysis as a substitute for uncertainty.  We need to go back and do retrospective simulations versus observations.

· Future IPCC assessments should include weighted averages of model results based on model performance with respect to data.  The choice of metrics for comparisons will be very important (recent trends versus current state).

· Data assimilation is another goal.  A necessary first step for assimilation is to quantify and identify the uncertainty in the models.  

· Recommendation:  need model comparison projects with data for terrestrial and ocean ecology and biogeochemistry models to quantify uncertainty.

Field verification of new remote sensing products

· New remote sensing products raise the issue that we do not actually know how to measure some of these things in the field.  Need to think beyond the standard measurements done in the past.

· Biggest challenge for ocean carbon ecosystem models is the lack of data to constrain the models.  Previously just had satellite chlorophyll and primary production data, but researchers now are producing from MODIS a suite of data products (plankton community structure, particle sizes, etc.) that need to be validated better globally.   

· Recommendation: NASA should invest resources into calibrating and validating these new data sources.
Data sharing:

· Satellite and field data (and model results) need to be distributed to the research community in an open, transparent and timely fashion.

· It is critical that data and model products stay linked with all of the needed meta-data (sampling and analytical techniques, model simulation version, forcing, parameters, etc.) 

· Where feasible, we should move to a simplified and streamlined data-sharing system where the user can access diverse data sets from common data portals independent of the details of data format or data storage location. 

· Bring agencies together to get common approaches for existing data distribution.  (Not just data traditionally distributed by DAACs, but field samples and data from in-situ sensors as well.)

· Use OGC servers to deliver data products in common formats. 

· NASA has already helped to develop some innvoative technologies to address these issues (e.g. ESTO, GIOVANNI) and communitye-based standards are developing (e.g. OGC). These  need these to actually be used in the next decade of missions.

· NSF arctic system science required that all data be archived, but it was not actually actively shared.  

· Suggestion to survey NASA researchers to determine which types of file converters would be most useful (e.g. hdf to gis).

· Recommendation: use resources already been developed to enhance new missions.  For example, require all new missions make data available as a web-service.

Model development and different types of models?
Model interoperability

· There are lessons to be learned from the physical climate modeling community for carbon and ecosystem modeling.

· The carbon and ecosystem modeling groups should establish: a) a standard set of protocols, and b) standard set of output that can be archived so same parameters can be downloaded across models (e.g. NPP, leaf area index, soil moisture, phytoplankton chlorophyll). Don’t wait for IPCC to designate the standards.

· Interoperability of existing models: there is a need to make existing models communicate better. Work toward a common modeling infrastructure on 5-10 year time frame. Allow end-users to access models and model output.

· One approach would be to expand and enhance the Earth System Model Framework (ESMF) to incorporate the class of ecosystem/biogeochemistry models that are coupled with climate models and ocean/atmosphere general circulation models.

· A complementary approach to ESMF for intermediate complexity models would be to let them interoperate through web services.  Consider "scaling down" ESMF framework to regional level.  A model component of semantic web with servers/models talking to other models.

·  “Modelweb” brings together integrative models, data, sensors in a web space, with various web portals on the outside.  It grows organically and exponentially.  For example, we could conceive of creating a new web-portal for species distribution modeling.  

· Recommendation:  Need to encourage interoperability and discussion between modeling groups by establishing common standards and by lowering the barriers for interactions.  

Model sensitivity

· What is lacking are the error bars; quantification of uncertainty is not routinely included in summary data.  

· Probability of occurrence is perhaps better nomenclature, since “error” conveys other meanings to the user communities, especially the public and policy-makers (who will tend to view these as true "errors" and not ranges and thus unknowingly discredit the models).

· Model uncertainties must be articulated in different forms: 1) inter-model comparisons, 2) single model/multiple parametrization comparisons, and 3) single model, single parameterization sensitivity to a range of parameters 

Different target audiences?

· Implicit in much of the working group discussion was the understanding that the end-users would be formal assessments (e.g., IPCC, Millennium Assessment, future U.S. national assessments), focusing in particular on impacts.

· How do we identify what is useful to this particular user community? What data and model results are needed to address various questions (e.g. irrigation need), and what is the most suitable form for the output (e.g., time/space requirements for downscaling)?

· For impacts community, many of the important phenomena happen at regional scales and the interpretation can involve large social science effort, often with conflicting results.  The resulting “wish list” from carbon and ecosystem modeling groups requires iteration.

· In many cases, the stakeholders and how they work with data, how they define data are all very different. 

· Recommendation: Have a user panel that comes together to identify minimal requirements and subsequent additional data layers needed for impacts assessment.
Different classes of models
Issues of scale

· Much of the discussion has been about global scale assessment.  For future assessment efforts, there will be a growing emphasis on terrestrial mesoscale models that include water transfer and other processes and regional coastal ocean models.  

· Increased efforts are needed on model nesting and downscaling to bridge between global-scale and regional-scale carbon and ecosystem models and physical climate models.

· For global models, key problems are just starting to be addressed (e.g. role of nitrogen, fire, species distribution, irrigation, etc.), many of the issues directly related to human actions and behavior.  

· Very specific impact models may exist for specific regions but what is lost is the opportunity to investigate feedback to the climate system.

· Need to think about the scale at which decisions happen and think ahead, rather than starting with entire ecoregions.

· Impact models are where users and modelers find common ground could perhaps be the vehicle to define more clearly information needs that NASA could satisfy.

· Recommendation:  Encourage several different scales of models, including regional scale climate and impact models.

Thinking ‘outside the box’
· Perhaps there is a need for different model structures

· It was suggested that NASA was very influential in the assessment process for the issue of stratospheric ozone, and this relied in part on a relatively simple 2d model.  Today’s issues are more complex, but perhaps intermediate complexity models can offer an innovative way to look at the problem.  For example, is there a place for Lagrangian models applied to the issues of impacts? 

· IPCC relies much on agreement among models, which tends to push out the extreme ideas, which could in fact be a source of innovativation.  (For example the question of DOC in the Arctic Ocean.)  

· Recommendation:  Allocate some of the funding budget to ‘high risk’ projects that may require high-risk as a specific criteria in the peer-review process. 

Other approaches - outreach/communication

· Some user communities (such as biodiversity users) have data entry and access issues, and also lack knowledge of what is available.

· Can we as a science community become one of the top hits when people do web-searches on very simple questions, rather than relying on whatever random sources come up.  The general public has a hard time getting the information they want and need from scientists.

· “Climate central” effort does something along these lines.

· Wikipedia was suggested as an interesting mode forward for outreach. However, the problem allowing other people to change facts and ideas may become problematical.

