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Digital technology has been the foundation of geographic information systems (GIS) and spatial data production from the beginning, but in recent years this technology has begun to revolutionize the data collection process as well.  Medium-format and large-format digital cameras can document the earth up to 1-inch per pixel and have become the de facto standard for collection of aerial imagery.  These cameras use state-of-the-art GPS navigation systems to collect and download precisely referenced images directly to massive on-board hard drives.  Image header information contains detailed information about the image – date, time, shutter speed, focal length, latitude, longitude, elevation, the camera’s precise position (roll, pitch, yaw) – and these readings are used by software to automatically reference the image to the earth’s surface.  Generating high-resolution elevation information has traditionally been a laborious and expensive endeavor but airborne laser scanners can quickly and relatively inexpensively collect centimeter-level elevation over large areas.  Lasers in use today are fast enough to ‘paint’ the surface with spots one-foot apart and strong enough to generate multiple returns.  This ability allows the user to accurately map not only the surface, but also the overstory and understory.  GIS software and computer hardware are advancing just as rapidly.  Small footprint, widescreen LCD monitors can now display digital aerial photography in stereo, effectively displacing manual stereoscopes as a better way to view and classify aerial photography.  Since the digital photography is georeferenced, on-screen digitizing of the photos creates land cover/land use (LCU) data that is also georefernced, streamlining the spatial data workflow considerably.  The Upper Midwest Environmental Sciences Center uses other advanced hardware and software to generate high-resolution, but highly-compressed aerial photo mosaics and digital elevation products.  This presentation will demonstrate how advancements in digital technology are improving our ability to map and analyze the Upper Mississippi River System with greater detail, accuracy, and efficiency than ever before.  
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