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Improving Water Quality Management: Use of Earth Observations in SPARROW
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The NASA ROSES program has funded a research project led by researchers at Resources for the Future, Oregon State University, University of Maryland Baltimore County and the U S Geological Survey. The objectives of the research include (1) improve water quality assessment capabilities at the federal, regional, state and local levels; (2) develop a decision support system for conducting cost effective water quality management and policy analysis; (3) and evaluate the value of applying Earth observation data in SPARROW-based water quality assessments. 

The SPAtially Referenced Regression On Watershed Attributes (SPARROW) water-quality model uses a hybrid statistical and process-based approach to estimate nutrient sources, transport, and transformation in the terrestrial and aquatic ecosystems of watersheds under long-term steady-state conditions. The model includes non-conservative transport, mass-balance constraints, and water flow paths defined by topography, streams, and reservoirs delineated from 1-km digital elevation models.
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SPARROW plays a central role in the US Geological Survey’s National Water Quality Assessment Program. A national-scale, and two regional-scale, SPARROW models are currently operating (New England and the Chesapeake Bay Watersheds) and six regional models are under construction (Northeast Atlantic, Southeast and Eastern Gulf, Lower Mississippi, Western Gulf, Upper Mississippi and Great Lakes, Missouri, and Northwest Coastal).  Federal and state officials use SPARROW results to characterize water quality in watersheds, track the quantities of contaminants entering estuaries, and establish the relative importance of different pollution sources.  For example, structurally detailed SPARROW water-quality model reveal important differences in the sources and transport processes that control nitrogen (N) and phosphorus (P) delivery to the Gulf of Mexico, where seasonal hypoxia has been linked to increased nutrient fluxes from the Mississippi and Atchafalaya River Basins.
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In this research project, surface reflectance and snow data products from the Moderate Resolution Imaging Spectroradiometer (MODIS) will enable SPARROW models to produce assessments seasonally and annually instead of every five years.  Given the rapidity with which water quality is changing -- for example, due to ethanol based biofuels production and other changes in land use -- improved temporal accuracy is critically important.  The project will also evaluate the enhanced SPARROW model in supporting significantly more cost-effective water management strategies.  

                                                                                                                                         Hypothetical Example of Cost Savings                                         
For more information about this project, please contact: Dr. Molly K. Macauley, macauley@rff.org.

