Figure captions for High-Resolution Digital Topography in Arizona
Figure 1. A LiDAR-equipped twin-engine Cessna Skymaster aircraft at the Prescott Regional Airport. The aircraft and its support crew are operated and managed by the National Center for Airborne Laser Mapping (NCALM; www.ncalm.org). The ALSM scanner is controlled by an onboard computer on which the LiDAR data are downloaded and processed. The inertial measurement unit (IMU) is used in combination with the aircraft's real-time GPS and ground GPS base stations to accurately locate the aircraft and LiDAR data.
Figure 2. Components of the airborne laser swath mapping (ALSM) LiDAR setup.  The 3-dimensional location of the scanner-mounted aircraft is accurately monitored by GPS satellites and GPS ground base stations.  Decimeter accuracy LiDAR scans can have a typical overlap of up to 50% of the swath width, which can provide very dense data coverage (~9 shots per m2) of the terrain.
Figure 3. A tripod-mounted terrestrial laser scanner (TLS) in action. The University of Texas at Dallas Riegl LPM 321 scanner is shown here as part of the INTERFACE collaboration (http://facility.unavco.org/project_support/tls/tls.html#interface). The scanner is controlled by a laptop and joystick, both of which are powered by 12V batteries. Reflective targets are used for reference to merge all scans into a single point cloud that represent the object being scanned.
Figure 4. Scanning a precariously balanced rock (PBR) using a terrestrial laser scanner (TLS). Because of the complex form of the PBR, its complete 3D mapping must be accomplished using multiple scan vantage points.  This can sometimes place the TLS scanner in a precarious position! The final merged point cloud (bottom left inset) contains over 3.4 million laser points. The view looking into the PBR from below the pedestal (upper right inset) illustrates the power of TLS at imaging the 3D nature of the complex PBR-pedestal contact, which is one of several important parameters needed to model how the PBR will act as a natural seismometer.
Figure 5. Oblique views of a subset of the airborne LiDAR point cloud of the Granite Dells. The dense nature of the data (~9 points per m2) captures geologic structures and geomorphic features in fine detail. The final point cloud serves as a basis from which a high-resolution digital elevation model (DEM) is created.
Figure 6. High-resolution digital elevation model (DEM) of the Granite Dells near Prescott. The DEM’s resolution is 0.25 m, meaning there is one elevation value for every 0.25 by 0.25-meter square. The DEM illuminates geologic features in exposed bedrock and drainages in fine detail. Standard DEMs are too coarse (typical resolutions at 10 m) to delineate these features and so do not permit the analysis of geomorphic processes at the appropriate scales. 
