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This breakout consisted of approximately 20-25 attendees and focused on discussions of potential scientific applications of new, upcoming NASA missions in the 2010 to 1017 time frame. These missions include OCO-2, NPP, NPOESS, LDCM, SMAP and DESDynI. General questions addressed by the break out group were: 1) Are there areas where NASA needs to make further investments in preparation for new missions? 2) Are there synergies between upcoming missions that need to be explored or exploited prior to launch? 3) Are there new science products to be developed that would benefit Terrestrial Ecology Research? Major recommendations of the group are summarized below.

NASA could do a better job selling what it has - Integrated measurements from the various upcoming satellites can effectively address important questions. Many of the upcoming missions are single or dual-sensor platforms, with individual science teams. There hasn’t been enough cross-talk and coordination among these various groups even though many of the upcoming sensors will have overlapping missions with potentially synergistic measurements. These activities could be better coordinated around sets of integrated measurements to address terrestrial ecology and carbon cycle science questions important to national and international interests. Examples of potential synergistic measurements from this “constellation” of sensors include upper-troposphere CO2/CH4 concentrations (AIRS); lower troposphere CO2/CH4 concentrations (OCO-2); land-atmosphere net ecosystem CO2 exchange and surface moisture and thermal constraints to these processes (SMAP); vegetation carbon stocks and disturbance (DESDynI). Other potential applications of coordinated sensor constellation measures include disturbance, land use and land cover change and carbon compliance assessment under various national and international programs (e.g. UN-REDD).

Various presentations and workshop discussions highlighted difficulties in finding model consensus on ecosystem carbon fluxes including GPP, which we thought was relatively well studied. We still haven’t resolved major issues including the nature of the “missing” carbon sink and closing the terrestrial carbon budget despite intensive field campaigns and modeling efforts from BOREAS and NACP. Coordinated measurements and science activities from the new missions could greatly enhance these efforts by improving characterization of baseline stocks, initial conditions, spatial and temporal variability and critical process drivers for model activities.  
Make data from synergistic international satellite missions more widely available through formal partnerships and data share agreements – There are many international missions that are operational or planned with similar characteristics as upcoming NASA missions. For example, the ESA SMOS mission is operational and collecting global L-band passive microwave radiometry, while the JAXA ALOS PALSAR mission is collecting L-band radar measurements; both provide measurements similar to the upcoming SMAP mission. The JAXA GOSAT mission is also providing tropospheric carbon measurements similar to OCO-2. Unfortunately data from these international missions are not widely available to US researchers, despite free distribution of NASA data to the world and international efforts (e.g. GEOSS) for data sharing. NASA should make a concerted effort to secure international agreements to distribute these data in support of algorithm and science development activities in preparation for new NASA missions. This effort should occur at a higher level than the science teams of individual missions in order to emphasize national interests, maximize data access and benefit to the US science community.
Promote and support joint data collections and field campaigns for upcoming missions that have similar science utility and data requirements – Current field campaigns in preparation for upcoming missions are largely driven and supported by the individual mission teams. These activities are largely ad-hoc and underfunded. Greater benefit could be secured through coordinated field activities among complimentary missions. For example, SMAP will utilize an L-band active/passive sensor to retrieve land surface soil moisture; these measurements are constrained by the structure, biomass and associated water content of the intervening vegetation layer. DESDynI will utilize L-band radar with multi-beam lidar to retrieve vegetation biomass; these retrievals may be impacted by surface moisture conditions. Field activities for both missions will include in situ measurements and airborne (e.g. UAVSAR, LVIS) remote sensing campaigns and collection of currently available satellite (PALSAR, SMOS, ICESAT) data archives over intensive study regions. Limited field campaigns (e.g. SMEX) have been conducted to support SMAP mission development; similar activities are being planned for DESDynI. These activities could be greatly enhanced with synergistic measurements and value added data sets through better coordination of field activities and airborne multi-sensor campaigns designed to benefit multiple missions. Greater coordination of these activities with existing measurement networks and infrastructure such as NSF-NEON would greatly enhance data collection with potential cost savings to NASA. These activities would greatly benefit the larger community through coordinated data formatting, archival and distribution by the NASA DAACs.
New money could be used to enhance capabilities or prolong life of new missions where there have been cuts due to earlier budget constraints – Previous NASA budget constraints for the development of new missions have resulted in reductions in sensors, sensor capabilities, planned mission life, data collections and new products at the expense of potential science return. Many of these capabilities could be restored through relatively small augmentations of current mission budgets. For example, potential investments in sensor hardware redundancy could greatly extend mission life, increasing the overlap between synergistic mission constellation measurements. If an increase in the NASA budget occurs with the new administration, efforts should be made to review current missions and potentially augment mission budgets to enhance mission capabilities and science delivery.   
