1. Considering what NASA is currently doing and could do in the near future, what are the most important science questions to address (in the topic area of the breakout)?  Which are especially “ripe” with a high likelihood of producing major results?
Given the diversity of sectors involved in land to ocean, the group felt there was a need to establish “boundary conditions,” based on interfaces, processes, geographies, and research cultures.  The province from landscapes to coasts to ocean encompasses terrestrial ecology, aquatic ecology, atmospheric chemistry, and ocean biology and biogeochemistry.  In the past, each community has studied its geography individually, while material is transported across the boundaries of these disciplines, from land to air, from land to stream to estuary via floodplains and lakes, and from estuaries to coastal waters and sediments and finally to the ocean open.  Materials are lost and added throughout this journey, but details of the transformations quality and quantity are lacking.  The output of one box, often referred to as the “endmember,” is used as the input for the next box, but an understanding of variability and causes of this variability are also lacking.  A more useful concept of these systems is as a continuum, and the group felt that the endmember concept should be abandoned.

Longer term climate change affects discharge and mobilization pathways.  Landuse/landcover change (from greening of N. America to browning of Asia), including changes in resource allocations/utilization, also impact quantity and quality of materials delivered to the ocean.  “Hydropower Renaissance,” the rapid increase in dams in developing countries, will have a renewed impact outside the U.S.
The following questions were considered to by key for development at this time.

· What are the factors affecting delivery of materials to the ocean, scaling from small streams to large rivers? 
· What are the ramifications of variability (temporal, spatial, biodiversity) in terrestrial inputs on fluvial and ultimately coastal ecosystems? 

· How is the carbon balance of the coastal ocean influenced by changes in river input?
· How does not only fluvial but Aeolian transport affect coastal oceans?
· How do changes in river forcing interact with ocean acidification, urbanization and pollution (metals, pathogens), sea level change, and episodic weather events?


These questions address the issues of resolving what the influences of morphology, topography/bathymetry, hydrology/hydrography, land use, soil moisture and content, climate, episodic weather events, population expansion, vegetation types, irrigation diversions are on delivery of materials from the land to the ocean. How do these differ from the past, and how will they change in the future?

These issues call into question the sparseness of sampling stations, where measurement networks are disappearing, and chemical measurements are very scarce.

· How can remote sensing be used to track the downstream evolution of a parcel of water, with particular reference to that area between the last gauging station down to and through the deltas?

2. Is there a need for additional coordination of existing research activities in this topic area?
The group addressed this in terms of sensor platforms, addressing the question: What remote sensing platforms provide the most robust science?  These were considered to be:
· Satellites: GEO-CAPE, ACE, ASCENDS, SWOT  

· Sub-Orbital: light aircraft and Unmanned Aircraft Systems (UAS), tracking down river along the coast, across a plume?
· In situ sensors  (there are several networks on land, streams and ocean)
3. What are the most promising opportunities for interdisciplinary collaboration (especially within the CC&E Focus Area, but also with other disciplines and programs) to answer compelling global change research questions? Where will there be strong societal benefit? 

· Development of cross-sector “geospatially explicit/ process-based/satellite (partially) driven Landscape/Hydrology/Mass Balances
· Sharing of satellite data across boundaries

· Because the subject deals explicitly with the intersection of landscape structure and the  terrestrial and aquatic cycles of water and elements, the societal benefits of water resources will be very considerable
CONCLUSION: Major enthusiasm for doing it – that land to coast to ocean is a cross-sector agenda whose time has come….

