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Introduction:

« Digital topography provides 2.5D
representation of landscape

* Widely avail. digital topography
(digital elevation models -
DEMs) are too coarse to provide
representation of small
geomorphic features / process. 'l

« USGS 10 m DEM =
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3D visualization: DEM + air photo fusion

Crosby, 2006




Airborne Lidar 101

lidar = light detection and ranging (aka airborne laser swath mapping)

e collected at 10s
to 100s of kHz

* Vertical
accuracy ~15 cm

<—> e« Beam

s < diameter

15-20 cm

* 10° to 10° measurements of ground, vegetation, structures
- Point cloud (x,y,z coordinates) = fundamental lidar data product

* Earth’s surface > 8 times per meter?
Crosby, 2010



ENCALM Airborne Laser Swath Mapping (ALSM)
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LiDAR “point cloud”

* Xx,),z t attributes
 Filtering algorithms allow classification by return type:

— Ground, vegetation, building ...



Comparisons of Techniques for measuring
surfaces and detecting changes in surfaces*®

* Ball park numbers for typical applications -
-Phillips, Meertens, and Jackson, UNAVCO
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Post earthquake laser scanning and repetition (B4, Hector Mine, Denali)




Post El Mayor-Cucupah EQ Scan
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Uhange Detectuon with LIDAR Data
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Red Wall Canyon Offset

A 300 meters
N

 total displacement = 297 * 9 meters

Frankel et al., 2007, JGR - Solid Earth
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Elevation change at Mt St Helens,
September 2003 to October 4-5, 2004

Ralph Haugerud (USGS), David Harding (NASA), Vivian Queija (USGS), Linda Mark (USGS)
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http://vulcan.wr.usgs. gov/Volcanoes/MSH/Eruption04/LIDAR/framework html
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Port-au-Prince
waterfront produced
from lidar point cloud
data.

Crosby, SDSC



Measuring Landscape \
Characteristics at the =,
Appropriate Scale =7

B4 LiDAR
topography 1 m
DEM










Arrowsmith, ASU
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