USE OF IMAGING SPECTROSCOPY FOR WATER QUALITY ASSESSMENT OF THE MISSISSIPPI RIVER AND ITS MAJOR TRIBUTARIES IN MINNESOTA
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Minnesota has ~92,000 miles of rivers and streams, of which about 40 percent are estimated to be impaired. Airborne hyperspectral imagery or imaging spectroscopy has considerable potential to improve our ability to gather information on the spatial variability of water quality in these systems and may be especially useful in large, complex systems like the Mississippi and Minnesota Rivers. We have completed and evaluated results from three flights covering the major rivers of the Twin Cities Metropolitan Area. On August 19, 2004 high resolution (1-3 m), hyperspectral (35 bands) imagery were acquired with an AISA-Classic sensor over 65 km of six river segments. An AISA-Eagle Hyperspectral Imager with 2-m resolution and 97 contiguous bands (~2.5 nm from 435-724 nm and ~10 nm from 724-950 nm) was used to acquire imagery on 60 km of the Mississippi River from Spring Lake to Lake Pepin on August 15, 2005 and 100 km of the Mississippi River from the confluence of the Crow River to the confluence of the St. Croix River on August 30, 2007. For calibration, water samples were collected concurrently with the fly-overs. To provide a range of conditions for calibration, we focused these efforts around the confluences of major river systems with significantly different water quality characteristics. Samples were analyzed for total chlorophylls a, b, and c, pheophytin-corrected chlorophyll a, pheophytin a, total suspended solids, volatile suspended solids, and turbidity. Field measurements included turbidity tube and Secchi depth. This presentation will describe relationships found between spectral reflectance data and water quality characteristics, differences in water quality characteristics due to different flow conditions, and maps showing the complex interactions of sediment and algae in these river segments. In addition, we will discuss some practical issues related to planning and coordination of these complicated operations.
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