Modeling Breakout Session Report
Below are findings and recommendations from the Modeling Breakout Session at the March 15, 2010 NASA Terrestrial Ecology Science Team meeting.  The chair was Kevin Schaefer (NSIDC) and the co-chairs were Debbie Huntzinger (U. of Michigan) and Gustavo de Goncalves (NASA GSFC).  Nineteen people participated in the breakout session (see list below).
Primary Recommendations

Primary recommendations emphasize broad strategies for NASA to promote model development and improve model performance, listed in order of priority.
1) Plan Multi-Model Comparisons into Field Campaigns

We recommend that NASA incorporate multi-model comparisons into planning for next field campaign.  NASA’s field campaigns have all spawned large, multi-model comparisons, but such projects were organized after primary data collection had begun.  As a result, resources were often limited and key data for model input or evaluation was not collected.  We suggest integrating the multi-model comparisons into the primary planning of the field campaign to ensure that appropriate observations for model input or validation are collected.  Projections prior to the campaign using a standard protocol would test model predictive capabilities.  A post-campaign model-data comparison would determine why the models did not match observations.

2) Parallel Sensor & Model Development

We recommend parallel development of instruments and models to provide feedback between the model and instrument development teams.  Parallel development ensures models will have the capability to use remote sensing data, either for validation or for input.  Modeling teams can provide valuable feedback on the usefulness of the remotely sensed data, perhaps motivating a change to the instrument design or the retrieval algorithm.  We discussed DESDynI at length because few models can take advantage of radar-based biomass products.  To support parallel development, NASA could provide synthetic datasets or early access to aircraft data from candidate instruments currently in development.

3) Validation Datasets

We recommend developing standard validation datasets and model-data comparison techniques to quantify model performance.  Selecting the best datasets will be difficult because current land surface and biogeochemical models have so many different components to test.  We agreed that the datasets should be well calibrated and include uncertainty.  We discussed several comparison methodologies without consensus, but we did agree that the modeling community as a whole should develop such methodologies.
4) Infrastructure for Model Development

We recommend developing infrastructure to support model development by providing quick and easy access to model input, validation datasets, and evaluation tools.  This model development infrastructure should include manpower to help modeling teams properly use the tools and format the model output (participants from several multi-model comparisons identified converting model output to a standard format as the single largest effort in their projects).  The infrastructure should archive old simulations so that as validation datasets or analysis tools get updated, so to are the model performance statistics.  Several participants identified access to super computers, standard simulation protocols, visualization tools, and analysis tools as key components of this model support infrastructure.
5) Small/Quick Grants

We recommend that NASA offer small grants of ~3 man-months to fund smaller modeling efforts that support multi-model comparisons, sensor development, or similar efforts.  Several multi-model comparison efforts are underway and several more are planned, but participation by modeling teams is entirely voluntary because all their resources are tied up in commitments defined by large, 3-year grants.  A small amount of money to pay a grad student or postdoc to run the model and submit the results would greatly increase participation.  Breakout participants suggested the length of proposals for such small grants be proportional to size of the awards.  Participants also felt that the annual proposal reviews to support ROSES would not be fast or flexible enough for such proposals and suggested a standing review panel.
Secondary Recommendations

Secondary recommendations identify issues that NASA will eventually need to address or topics where the breakout team could not reach consensus.  We randomly ordered the secondary recommendations with no indication of priority.
IPCC Projections 
We recommend NASA develop a strategy for supporting projections planned for the next IPCC assessment.  Models should move from diagnostic to prognostic simulations, but which datasets will reduce uncertainty in the model projections?  We can use models to explore different assumptions about future feedbacks in the carbon cycle, but what parameters control future changes to carbon cycle?  Do the remote sensing products pick up these factors or parameters?  OCO-2 might be a good candidate for developing such strategies.

Quantify Uncertainties
We recommend NASA estimate model and observation uncertainty, particularly for remote sensing products.  Model uncertainties are typically estimated using sensitivity studies of parameter values and input.  Uncertainty estimates for remote sensing products used for model validation or input are essential.  

Carbon valuation models for cap and trade
We recommend NASA develop models, policies, and procedures to support treaty verification, cap-and–trade, carbon footprint analysis, and REDD.  The models need to be robust enough, with uncertainty, to support policymakers, stockholders, and other decision-makers.  Several suggested model accreditation based on standard performance statistics as described above.  There was stark disagreement between breakout participants.  Many felt providing such support this was not NASA’s role.  In contrast, several individuals indicated that they have already been approached to provide just such support.  The time when decision-makers turn to the modeling community for answers is closer than we think and we should be prepared for it.
Participants

Table 1 lists the participants in the breakout session.  These individuals can serve as a core team of modeling specialists to expand upon or further explore the ideas we describe above.
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