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We propose using multi-disciplinary teams to work on basin analysis, broadly defined as the mapping, quantification, and modeling of natural processes and ecosystems within basins and watersheds.  Teams will be in the tradition of the historic surveys (Powell, Wheeler, King, Hayden) in that they will solve interdisciplinary problems at basin and watershed scales using topography, hydrology, geology and ecology.  They will be new in the sense that LiDAR, satellite imagery, lengthy historical records of meteorology and hydrology, and improved understanding of physical processes and landforms will allow us to quantify the landscape at high spatial and temporal resolutions unavailable to previous scientists (inset).  Such data will allow us to create maps, tables, graphs, and models that summarize past and present spatial patterns and material fluxes through basins at a detail that will lead to new, generalizable science. This quantification will allow decision-makers to manage watersheds and river basins with defensible, authoritative science, and sustain public support for fundamental USGS science. To that end the team is a mechanism for the USGS to position itself as a leading agency for quantifying and forecasting the influence of anthropogenic and natural changes on the landscape, in this country and abroad. Only the USGS has the resources, the expertise and the mandate to meet the demands of federal, state, and local agencies for unbiased answers to basic scientific questions.

As an illustration of the concept, we are pursuing first steps as part of the Ridge-to-Reef project in Molokai, Hawaii. In response to Federal and local concerns about declining reef health, we are engaged in science that will link changes in terrestrial ecosystems from climate change, invasive vegetation and landuse to resultant declines in reef ecosystems using surficial mapping, real-time monitoring and process models. The research objectives require an understanding of watershed processes and change, the transport pathways and fate of sediment and nutrients, and coral reef ecosystem processes. The complexity of such a network requires the collective expertise and collaboration of scientists across the disciplinary breadth of the Bureau. Mapping will delineate processes on the landscape (inset), and models will connect mapping, remote sensing and vegetation metrics to erosion processes and rates using gaging stations to calibrate model parameters. These models will route fine sediment to the nearshore, where ongoing CMG monitoring and experiments are quantifying sedimentation rates and impacts on reef ecosystems.  These contributions could form the basis for a generalizable model for landscape evolution and nearshore sediment dynamics. This science could be used by society to forecast effects of future disturbance from climate change, sea level rise (inset), and urbanization. For that reason, our science would occur in partnership with local action strategy committees so that it will lead to mitigation strategies that have local support.
The science offered here would constitute a much-needed cross-Bureau program that could measurably aid science support for resource management within the Department of Interior by NPS, FWS, and MMS, and in other federal agencies (EPA, NOAA, USDA). The program, and the skills and technologies it develops within the USGS, have enormous potential for generalization to temperate and tropical watersheds. The combination of institutional expertise from all four disciplines could lead to innovative new technologies to monitor and generalize the effects of changing watersheds on ecology and landscape. 






















Molokai LiDAR showing surficial processes, deposits, and 3-m sea level inundation.
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