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LiDAR Elevation Data

This surface topography map was created from enhanced
elevation data acquired using airborne LiDAR (light detec-
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(feet above mean sea level) e . o LD R e T F47 / ) s Bl o e S , FEL to the sensor is designated as a “first return,” which may
‘ ' : v - be a hard target, such as a building rooftop or the ground

surface, or a soft target such as vegetation. When a laser : 3rd Return
pulse encounters a soft target, for example a tree, a portion
of the laser beam continues downward and reflects from the
underlying branches and trunk providing additional returns
recorded by the laser sensor (fig. 1). The reflected light
pulses are detected by instruments that record the accurate
location of each return pulse in three dimensions—(x) and 4th Return (ground)
(y) horizontal coordinates and (z) elevation values. The
processed returns, which number in the billions for a typical
county area, are termed a “point cloud.”
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Figure 1 Simplified illustration of a single laser pulse in-
teracting with a soft target. Four returns are generally the
maximum from each pulse, and current airborne systems can
emit over 150,000 pulses per second. The waveform data col-

’ . . . . : . lected from the target are processed into a LiDAR point cloud
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Figure 2 Sand dunes are a prominent landform feature within the Green River Lowland of lllinois, and several dune fields
are evident in northern Henry County. Formed by wind action approximately 17,000 to 18,000 years ago, most of these relict
dunes are parabolic or compound parabolic in form. Standing 30 feet in height and measuring nearly 1.5 miles in length, this
dune’s exceptional feature detail is revealed using LiDAR technology. Scale 1:6,000.
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The bare earth point cloud, comprising only ground returns,
was processed to create a digital terrain model (DTM),
which was used to produce the LiDAR Surface Topography
of Henry County, Illinois map. The extraordinary feature de-
tail contained in the DTM is illustrated in the 1:6,000-scale
enlargement of sand dunes in northeastern Henry County
2 | (fig. 2). In contrast, processing all the returns in the LIDAR
y- £ point cloud produces a digital surface model (DSM) that
g characterizes the remaining landscape features (fig. 3).
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' A these aboveground features are filtered from the all returns
point cloud to create a DTM. The airborne LiDAR data
collected for Henry County and the surrounding area (fig.

4) average at least one return for each square meter of land
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vertical accuracy of LIDAR enhanced elevation data, meets
the National Standard for Spatial Data Accuracy for creation
of 2-foot contours (fig. 3).

Figure 3 Digital surface model (DSM) produced for a por-
tion of figure 2. Compare the landscape features observable
on the digital terrain model (DTM) with the features visible
on this DSM. Scale 1:6,000.
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Figure 4 Generalized surface topography for a portion of northwestern lllinois produced from the U.S. Geological Survey
National Elevation Dataset (U.S. Geological Survey 2012).
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The lllinois State Geological Survey and the University of Illinois make no
guarantee, expressed or implied, and accept no liability for the consequences
of decisions made by others on the basis of the information presented here.
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